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This is the Pratt & Whitney Keller, Type 
BL, that is duplicating and double-duplicat- 
ing its original investment in short order. 
This one machine can handle any of the 
many kinds of work shown here. Tool- fr ™ 


rooms, tool and die shops, mold shops, and 


experimental departments all 
Kellering. 


It will pay you to look into 
the time and cost saving 
possibilities of Kellering. 
May we send you our latest 
Bulletin on the Type BL 
Keller? There is no obliga- 


tion. 


KELLERING 


RINGS UP PROFITS 
on ALL these DIFFERENT jobs 


MOLDS 


This steel mold for a precision alum- 
inum casting is being cut from a 
wood master. Plaster or any other 
readily worked material is suitable 
for the master form. Plastic molds 
are made the same way. 
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Editorial 


“The Dictionary Says .. .~ 


HE worbs “The dictionary says .. .” 
indeed familiar as a triumphant 
note serving to settle for once and for all 
many subjects under argument. For this 
reason or that, most of them good, people 
just aren't inclined to argue with what the 
dictionary has to say. 


Therefore, it is quite in order for us to 
consider the inclusion of a definition of 
“tool engineering” in Webster's New Col- 
legiate Dictionary, published April 29, as 
highly significant. Every so often in the 
life of a society, such as ours, there occurs 
some event which is so outstanding as a 
milestone marking progress that it must be 
mentioned. Such events are usually the re- 
wards of our labors. And the latest of these 
is the appearance of an interpretation of 
our work in a new dictionary. 


Their definition reads: 


Tool Engineering, a branch of en- 
gineering in industry whose function 
is to plan the processes of manufac- 
ture, supply the tools, and integrate 
the facilities required for producing 
given products with minimal expendi- 
ture of time. labor and materials. 
Tool Engineer.” 


It is necessarily a brief definition, since 
the Webster's New Collegiate Dictionary is 
an abridged dictionary, scaled down for 
easy desk use. 


This, however, does not make it any the 
less significant. It is one more important 
step along the path to recognition of the 
profession of tool engineering which began 
18 years ago with the formation of this 
Society. The authoritativeness of this dic- 
tionary is accepted universally. The mere 
fact of its inclusion in this volume is suf 
ficient to establish the importance of tool 
engineering in the minds of thousands of 
people. 


And not one among those thousands is 
likely to know the long story of hours of 
work that lies behind those few words. 


*By permission from Webster's New Collegiate Dictiona 
Copyright, 1949, by G. & C. Merriam ( 
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They didn’t sneak into the dictionary when 
no one was looking. They were placed 
there by editors convinced of their worthi- 
ness, by editors who have devoted consider- 
able time and thought over a period of 
more than two years to selecting the best 
possible words to describe the profession of 
tool engineering. 


It was on the day before Christmas in 
1946 that the Society wrote to the pub- 
lisher, the G. & C. Merriam Co., suggesting 
that tool engineering be included in its 
next dictionary. That letter submitted a 
tentative definition and included a deserip- 
tion of the Society and its purpose. It was 
the first of many letters and proposed defi- 
nitions, which grew into a thick file of cor- 
respondence as the dictionary editors and 
officers and members of the Society worked 
to attain an accurate and concise definition. 


The thinking of many tool engineers went 
into this interpretation. As each tentative 
definition was proposed, arguments to sup- 
port it were prepared. As a result we have 
accumulated some valuable additions to the 
literature of the Society and have added 
greatly to the interpretation of the role our 
Society plays in industry. 


Broadly speaking. tool engineering is not 
a new profession. As a process of rational 
thinking it is antedated only by tribal law. 
But in the light of the extensive and inten- 
sive developments that have paced the rise 
of mass production, it is new in scope and 
complexity. Therefore, reducing it in all its 
variety and ramifications into a few lines of 


type is indeed a major accomplishment. 


While no one claims that this is a perfect 
definition. it offers an excellent basis for 
further refinement and expansion for larger 
dictionaries. And, most important of all, it 
is highly desirable recognition of the place 
tool engineering has come to occupy in 
American life. It is one more achievement 
in which the American Society of Tool 
Engineers can justifiably take pride. 
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TM-UM MILLING MACHINE SPECIFICATIONS: 

1” through collet capacity for both cutter and dividing head 
spindles; 1142” longitudinal, 13%” vertical, transverse 
travel; 8 speeds forward and reverse. Write for Bulletin TM-UM. 


LATHE and MILLING MACHINES 


Two Essentials 
for 
Tool Rooms 


Modern high speed precision tool 
room work calls for companion units that 
are rugged, with an abundance of power 
over the entire speed range to take on all 
jobs to their full capacity. 


Hardinge TL Lathe and TM-UM Mill- 
ing Machines, with interchangeable at- 
tachments, are the units you should spec- 
ify for your tool room. These low-cost, pre- 
cision machines give you important ad- 
vantages: 


First — Large machine capacity is freed 
and money saved on original machine in- 
vestment. Hardinge units take over a wide 
variety of work that cannot be handled 
economically by larger, expensive ma- 
chines. 


Second—Tool room costs are reduced and 
results improved. Hardinge units speed up 
operations on the smaller work and give 
better results in accuracy and finish. 


TL LATHE SPECIFICATIONS: 
1” Collet Capacity 

6” Step Chuck Capacity 

5” Jaw Chuck Capacity 

16 Speeds Forward & Reverse 
Write for Bulletin TL. 


a KA} 


M 1949 


ARDINGE BROTHERS, 


RD 
| 
| 
Jj ey 
| eS 
7 
4 
INC., ELMIRA, N. Y. | 


For TURRET LATHE THREADING OPERATIONS 


@ Landmatic Hardened and Ground Heads are built 
of special alloy steel, hardened and precision ground. \ 


Their construction gives the rigidity necessary to 
assure accuracy and practically eliminate wear 

of working parts. Built in 54", 7/g", and I!/," 

sizes, they can be equipped for over- ' 
size chaser holders for threading & 


larger diameters than the 
rated capacity of the 
head. 


@ Landmatic Heads can be equipped 
with an internal tripping attachment 
adjustable for various thread lengths. 
The heads open automatically when the 
front end of the part being threaded 
makes contact with a stop bar in the 


bore of the head. 
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American Gage Design 


American Gage PPecitications throughout 
mounting dimensions. orge variety of SIZES and 
or 
mal graduations. Modified graduations. Also 900° a 
j 4 stem 
| range. Thin red, Pe pendicular to dial face) 
tolerances cng Ste 
| models g Range 


Two examples of popular 
STANDARD Indicating Gages 
Also available are encased and 
Decimatic types of Dial Snap 
Gages, Dial Depth and Dial Pin 
Gages 


COMPARATOR DIAL 
SNAP GAGE 


tion 
decématic SERIES REGULAR SERIES Ms: 
| 
| 
| 
| | 
“2drant type for 
onally Close O 
| in Centr, | 
dial Metri- market 
_ 
| P » a DIAL BORE GAGE ‘ 
| 
| STANDARD’S Shockproof Mechanism | 3 
| STANDARD Shockproof Mechanism used in most models, not 
4s an optional “extra”, byt furnished regularly as another of 
the many STANDARD features. Absorbs shocks before they — 
reach gearing, Preventing damage due to sudden or forcefy| \d 23 
application of work pieces. Prolongs life of instrument and | 
minimizes repairs. 
Let Us Know Your Requirements if | & 
_ STANDARD GAGE Inc. Poughkeepsie, NY 
May, 1949 | 


CARBIDE USERS: / | 


JOB ADAMAS CARBIDE USED 


ADAMAS RESULTS 


Turning electric motor Specification: Style #2310 Increased production up to 150 
shafts, SAE 3140 steel, Standard blank, ADAMAS pieces between grinds. 

from 2° down to 142° Grade D. Delivery: Immediately 

in one cut. from stock. 


Manufacture of rush order — Specification: Preformed Reduced grinding time per tool one 
for two lip counterbores biank to .015 of finished hour 25 minutes. Saved $3.75 in 
by carbide toolmaker at size, ADAMAS Grade B. diamond wheel costs. Eliminated 
lowest possible cost. Delivery: Seven days after 10% loss due to cracking 

order received. during rough grinding. 


Forming electronic tube Specification: Preformed 

grids to extremely close = mandrel, ADAMAS Grade AA 
tolerances on a heavy Delivery: 10 days after 
production schedule. order received. 


Original ADAMAS Carbide mandrels 
used continuously without measurable 
wear. Preformed mandrels required 
only .005 to .009 to finish on all 
critical dimensions. 


Facing cast iron gate Specification: Style V-439 
valve. Intermittent cut over Standard blank, ADAMAS 
flange holes on 20° 0.D. ——- Grade A. Delivery: 


Increased cutting speed from 90 to 
240 feet per minute. Tripled number 
of pieces between grinds. 


Immediately 

from stock. 
Replacing rapidly wearing Specification: Preformed ADAMAS Carbide bushings eliminated 
bushings on precision bushing, ADAMAS Grade A. i) play and maintained required tolerance 
jeweler’s lathes used in Delivery: 8 days after for 16 months without replacement 
fine watchmaking. order received. under constant use. 


Let ADAMAS CARBIDE 


cut your costs and 
speed your production 
Write Dept. “D” for recommendations i ¢ A R B l D E 4 co 


on your job, or, ask for an 1000 South 4th Str t | 
Adamas field man to call. : 


Producers of top quality carbide for cutting tools, dies and wear resist=nce 
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...a CERAMIC Surface Plate 


ne HE demand throughout industry for a flatter, smoother, more wear-resistant 
surface plate prompted Norton Company to develop the first ceramic surface 
plate to be marketed. Made by specialists in wear-resistant materials and precision 


ce surface finishes, the Norton Ceramic Surface Plate has six important qualities 
1. longer life 4. non-corrosive 
2. flatter surface 5. ideal for blueing 
3. smoother surface 6. non-magnetic 


Made of one of the hardest materials known, these plates show to the best advan- 
tage in severe production gaging and blueing operations. The precise flatness com- 
bined with the unusual smoothness of this ceramic surface plate shortens the time 
required to take readings on an indicator; and it prevents wear of expensive gage 
blocks, instrument bases and sine bars. 


The Norton Ceramic Surface Plate is guaranteed to be flat within .0001”, and it 
stays flat. It will not warp or deform, will not sweat or corrode, will not deflect 
under load, will not give expansion troubles. It is non-magnetic. 


NORTON COMPANY 


Worcester 6, Massachusetts 


=i NORTON 


For more information on the longest-wearing, precision surface plates ever made—vwrite: 
Norton Company, Worcester 6, Mass., for our free Bulletin No. 1174. 
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WINTER STANDARD MACHINE SCREW TAPS 

are used in place of fractional size hand taps 

in sizes below %". They are available from 

No. 0 (0.60” diameter) to No. 14 (.242” diameter) 

in carbon steel. In high speed steel they are stocked 

as follows: cut thread and commercial ground from No. 3 to 
No. 14; precision ground from No. 0 to No. 14. 

Winter also offers machine screw series chip driver taps 
(spiral point) in sizes No. 3 to No. 14 for use 

in through holes and in thin materials, where breakage 
might occur with regular style taps. 

The complete Winter line includes chip driver, 

hand, nut, pipe, pulley, stove bolt, and tapper taps, 
ALWAYS AT YOUR SERVICE and a full selection of dies. 


YOUR LOCAL DISTRIBUTOR carries 
a complete stock of WINTER Taps 
on his shelves—as close to your 
tapping problems as the telephone 
on your desk. 


WINTER BROTHERS COMPANY ©e¢ Division of the National Twist Drill and Tool Compe / 
Rochester, Michigan, U.S.A. Distributors in Principal Cities +* | Branches in New York, Detroit, Chicago, San Franc ° 
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NATIONAL “HELEX"™ SINGLE END MILLS 

and DOUBLE END MILLS 

are recommended for milling slots, 

keyways and pockets, where arbor type milling cutters 
are unsuitable. They are designed with 

high helix angles of the cutting edges to promote 
smooth, efficient action. Because they are operated 
at high speeds, the danger of feed overload 

is lessened and breakage reduced. 

National also makes shell end mills, and taper 
and straight shank end mills. The complete 
National line of rotary metal cutting tools 

includes twist drills, reamers, counterbores, 
milling cutters, and hobs. 


¥ 


CALL YOUR DISTRIBUTOR 


LEADING DISTRIBUTORS EVERYWHERE offer 
complete stocks of NATIONAL metal cutting tools. 
Call them for cutting tools or any other staple 
industrial product. 


NATIONAL TWIST DRILL AND TOOL COMPANY «+ Rochester, Michigan, U.S.A. 


tributors in Principal Cities + Factory Branches: New York + Chicago + Detroit + Cleveland + San Francisco 
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NEW HEALD 


This is one ‘opinion poll” that leaves no room for doubt. For the 
scores of actual field reports on new Heald machines in our files all 
have one thing in common—the enthusiastic endorsement of the 
operator. 


This reaction is not accidental. All of the new Heald machines 
were designed with the operator's viewpoint in mind. Convenient 
control grouping — automatic cycles — constant feeds and speeds — 
improved guarding — convenient working height — easy loading and 
unloading — these are some of 
the Heald features that make 
the operator's job easier ...and 
more productive, too. 


Whatever your precision fin- 
ishing job, there’s a time-saving, 
effort-saving Heald machine that 
can help you do it faster, easier, 
and at lower cost. Your nearest 
Heald representative will be 
glad to study your requirements 
and recommend the right machine for the job. Why not get in 
touch with him today ? 


PRECISION inteRNAL AND 
SURFACE GRINDERS 


PRECISION sore-matic 
FINISHING MACHINES 


HEALD 


THE HEALD MACHINE COMPANY 


Worcester 6, Mass. 
Branch Offices in Chicago * Cleveland * Dayton ¢ Detroit 
Indianapolis * Lansing * New York 
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How does the Operator like the new 
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like the new machine? 


or 
How does the operat likes the machine very much. 


The operator 


Efficient guarding - 
convenient contre 


machine? 
ed with the machin 


What features appeal to him? 


How does the operator like the new 


The operator is very pleas 


What features appeal to him? 


Good guarding - 
easy to clean. 


How does the operator like the new machine? 


What features appeal to him? Ease of opere ae 
he likes the nvrvses 


How does 


the operator like the new machine? tow 
Pleased with this 

hat features appeal to him? The Controls - 

€asy machine to load. 


How does the operator like the new machine? 


What features appeal to him? Ease of caged 
easy acce LS. 
How does ¢ 
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machine? 
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) CUT IT OUT. 


This is no time to waste time... especially when it’s so much quicker, easier and 
cheaper to use Starrett Precision Ground Flat Stock for making special gages, tem- 
plates, jig, fixture and machine parts, die blocks, etc. Figure what it would save in 
your shop. No more time lost hunting up stock. No preliminary grinding. Just select 
the right type and size Starrett Precision Ground Flat Stock from a handy supply at 
the work bench or in the tool crib... and go ahead. Order a supply today. 


STARRETT CO. . ATI 
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STARRETT Precision Ground 
Flat Stock is high grade annealed 
tool steel cut lengthwise from the 
sheet and ground to within .001” 
in thickness, 18-inch lengths, 
widths from \" to 10", thick- 
nesses from 1/64” to 14". Each 
piece individually wrapped and 
marked with size, type and heat 
treating instructions, 


Q 
RES FOR BEST RESULTS 
xs USE 


STARRETT BAND SAWS 


NO. 496 OIL HARDENING 

A non-deforming, electric furnace 
tool steel, fully spherodized annealed 
with fine grain structure and deep 
hardening characteristics. Ideal for 
precision parts which require accu- 
racy of size after hardening. 


NO. 495 WATER HARDENING 
A high grade tool steel specially an- 
nealed for easy machining. Develops 
maximum hardness when quenched 
in water or brine and may be drawn 
to any desired temper in oil. 


Write for Ground Fiat Stock Folder 
and Chart E giving Formulas for 


both Oil and Water Hardening 


INDICATORS « STEEL TAPES HACKSAWS 


MASSACHUSETTS, U.S.A. 


Starrett PRECISION GROUND FLAT STOCK 
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Here are the Winners 
OF THE NEW-NAME CONTEST 


s FIRST PRIZE: R. B. Ketterer, Reading, Pa. 
2nd Prize: George L. Sincell, Sewickley, Pa. 
3rd Prize: Charles A. Hauck, College Point, L. |., N. Y. 
4th Prize: John A. Watkins, Royal Oak, Mich. 
5th Prize: Raymond W. Warman, Louisville, Ky. 


6th Prize: Eugene A. Smith, Atlanta, Ga.; Guy Fifield, Roches» 


Roy A. Freeman, South Gate, Calif. 
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HERE IT IS! Here’s the new Morse Drill 

.. with its new thousand-dollar name... 

...the “AMBORE?”’...the drill of fewest 
changeovers. 

Here is the first really big news in drills 
since Stephen Morse produced the first 
twist drill. This new drill is ground from 
the solid ... with heavier web, constant 
angle, and wider flutes that clear chips in 


a faster, easier flow. And then, finally, it’s 


1949 


the DRILL 


that gives 
More 
Production 


Accuracy, Quality, Uniformity: the MORSE Code of Cutting-Tool Manufacture 


TWIST DRILL 

& WAGHINE 
J COMPANY 


| 
BRANCH WAREHOUSES: NEW YORK, DETROIT, CHICAGO, DALLAS, SAN FRANCISCO 


processed by a New Morse Method that 
gives this drill more strength, toughness, 
and flexibility than any other drill now 
made...to withstand the higher speeds of 


today’s production demands. 


Proved by exhaustive field tests, this 
new Morse Drill is available to you... now 
...1n 59sizes from No. 80-30 from 
your own Morse-Franchised Distributor. 


Call him today on your problem. 


SOLD EXCLUSIVELY THROUGH MORSE-FRANCHISED DISTRIBUTORS 


| 
| 
NEW BEDFORD, MASSACHUSETTS 
A DIVISION OF VAN NORMAN COMPANY ea | 
15 


High Speed Steels and 
High-Carben; High-Chrome 
Die Steels 


to-give you the important facts on 


There is no “mystery” to the extra toughness of DESEGA 
Brand Steels ... FULL STRUCTURAL UNIFORMITY is the son 
for this important added quality .. . FULL STRUCTURA 
FORMITY is available in Latrobe DESEGATIZED Brand 
because these steels are the only too! steels produced tod © 
sistently free from harmful carbide segregation, a proper’. 

robs uniformity from average too! steels. 


These uniform material properties assure users o!: 
* EXTRA TOUGHNESS * EASE OF FABRICATION 


RESISTANCE “LONGER TOOL LIFE.... 


LATROBE ELECTRIC 
STEEL COMPANY 


DESEGATIZED BRAND STEE 5 


LATHOBE, PENNA. 


*Trade Mark Registered U. S. Pat. Office. 
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| Latrobe Desegatized Brand Steels. 


Abrasive Wheels 


Their Selection and Use 


yay cuT-OFF wheels have established a definite place 
for themselves not only in the toolroom, but also on 
production jobs where work can be cut to length within a 
few thousandths of an inch with such a high quality of finish 
and squareness of cut as to eliminate the necessity of a sub- 
sequent straddle milling or grinding operation. Other ad- 
vantages of the abrasive cutting-off tool include the ability to 
cut readily through any hard spots that may be encountered 
in the metal, with a corresponding saving in time and labor. 
These advantages apply to cutting-off steels of practically 
all analyses, including stainless; as well as to bronze, brass, 
aluminum alloys, plastics, ceramic, and glass. 

\brasive cutting is performed by dry, wet and submerged 
methods. There are three general types, (1) chopper type, 
traverse or horizontal type, and (3) either specials or 
i ¢ made” cut-off machines designed to handle more or 


less special work. 


On the popular chopper type cut-off machine, the abrasive 
Wheel is supported by an overhead counterbalanced arm 
W is raised and lowered either by hand or hydraulically. 
| e case, the wheel feed and pressure against the work is 

ependent upon manual control, while in the other the 


ilic feed is set for a predetermined rate. Bar stock up 

n. diameter and tubing up to 34 in. diameter can be 
( ither wet or dry, on the chopper type machine. 

wet cutting, rubber wheels are recommended and are 
gevcrally operated at speeds from 7,500 to 12,000 surface 
per minute. For dry cutting, most chopper type ma- 
s run at 16,000 sfpm (max). Durable, resinoid bonded 


M 
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By B. G. Ebbeson 


NORTON COMPANY 


wheels are recommended for dry cutting. On the traverse 
or horizontal type cut-off machine, the abrasive wheel 
travels horizontally along the work table. Here the ad 
vantages of abrasive cutting can be applied to slabs or plates 
of both metallic and non-metallic materials. Slitting and 
slotting of long pieces can be handled readily by the traverse 
type machine. 

Both wet and dry machines of this type are available for 
operation usually around 12,000 sfpm or lower. It is es 
sential that the initial cut of about 1/16 in. depth across the 
entire piece of material be made without undue stress on the 
wheel or machine, to insure a straight cut. Once the “seor 
ing’ cut has been made, then the wheel can be fed from 1/16 


in. to as much as ! 


x In. per pass, depending upon the hard 
ness of the material 

The broad classification of traverse type cut-off machines 
might well include the portable type abrasive saws, such as 
Skilsaw, Stanley, and Black & Decker, and others that are 


widely used for cutting or seoring brick, tile and concrete 
High Speed, Dry Cutting 
Machines for dry cutting are now available in both high 


and low speed types. The development of heavier and more 
rigid machines and recent improvements in resinoid bonded 
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Typical dry, chopper-type abrasive cut-off machine for cutting tubing, 
angle iron and other sections 


cut-off wheels have combined to make high speed cutting, 
which implies the operation of the abrasive wheels at speeds 
as high as 16,000 sfpm, both popular and profitable. 

When cutting dry, the peripheral speed is highly impor- 
tant. A wheel running at a speed of 16,000 sfpm is approxi- 
mately twice as efficient as one operating at only 9,000 or 
10,000 sfpm, while decreasing the speed still lower to 4,000 
or 5,000 sfpm makes the same wheel only 20 percent to 30 
percent as efficient as at 16,000 sfpm. 

The chief reason for this wheel behavior when cutting dry 
is that at the higher speeds the metal being cut becomes 
heated to such an extent that it is extremely soft, possibly 
in a near molten state, and thus is easily abraded by the 
sharp cutting grains of the abrasive wheel. At the lower 
speeds, on the other hand, much less heat is generated and 
the abrasive grains must actually shear off the metal as in 
metal cutting, thereby greatly increasing the work load on 
the grains which in turn increases the tendency for them to 
pull away from the bond. The net result is a marked de- 
crease in wheel life, or higher cost per cut. 

Much of the success obtained with abrasive cut-off wheels 
can be attributed to the operator’s skillful manipulation of 
both the abrasive wheel and the machine. For example, the 
wheel should be fed at its maximum cutting capacity, once 
this has been determined. An inexperienced operator who 
does not apply sufficient pressure to prevent the wheel from 
either glazing or breaking down normally may be responsible 
for excessive wheel breakages. On the other hand, too rapid 
a feed will tend to tear the abrasive grains from the bond 
prematurely, resulting in high wheel cost. 

Unfortunately, not many cut-off machines are equipped 
with variable wheel speeds, with the result that as the wheel 
wears and becomes smaller in diameter, it is running at a 
correspondingly less efficient cutting speed. Many plants 
which have production cutting operations are equipped with 
machines of two different sizes. With this setup, 16 in. di- 
ameter wheels, when new, are operated at high speed (16,- 
000 sfpm) and when worn down a few inches, are placed on 
smaller high-speed machines that operate 12 or 14 in. di- 
ameter wheels at a sufficiently higher rpm to maintain or 
closely approach the 16,000 sfpm at which the wheels are 
most efficient. 

While rubber bonded wheels are used for dry cutting, 
(both high and low speed), their application is usually re- 
stricted to cutting-off operations where the heat generated is 
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at a minimum. The principal objections to the use of ibber 
bonded wheels for dry cutting are (a) excessive whe 
brought about by the softening of the bonding mater.) dye 
to heat, rubber being a thermoplastic material; and the 
resultant odor given off by the rubber bond. Howeve-, hig| 
speed rubber wheels are used dry on tubing jobs where any 
residue of finely powdered metal chips, abrasive and bond 
which accumulate inside the tubing can be easily removed 
and on foundry cut-off machines for cutting nonferroys 
sprues, gates, and risers where some flexibility in the wheel js 
essential. 


Wear 


Low Speed, Dry Cutting 

Low speed cutting off implies that the abrasive wheels ar 
operated at speeds in the range of 9,000 to 12,000 surfac 
feet per minute, or less than 9,000 sfpm. The majority of 
the small abrasive cut-off machines in use in toolrooms. as 
well as specially designed machines for production cutting 
and the makeshift equipment found in small shops are of th. 
low speed type. 

Changing over low speed equipment to high speed is not 
advisable, unless serious consideration is given to all the 
factors involved by the vastly greater stresses, and neces 
sary provision is made for safe operation of the wheel at the 
possibly 33-1/3 percent higher speed (from 12,000 to 16 
000 sfpm.) 

Abrasive cut-off wheels designed especially for efficient 
low speed cutting are the shellac bonded type, the softer 
rubber bonded wheels up to grade R*, and the softer res 
noid bonded wheels through grade N*. 

Because of their somewhat lower strength, these softer 
grade wheels should never be used for strictly high spee 
cutting (16,000 sfpm) . 

Wet cutting is done on low speed type machines only. Thi 
lower wheel speed allows the coolant to reach the point of 
contact between the wheel and the work and then to be car 
ried through the cut by the wheel. 

Wet Cutting 

Rubber bonded wheels are usually employed on wet cut 
ting operations. For best results they should be operated at 
speeds between 7,500 and 12,000 sfpm. At higher speeds, the 
coolant cannot be retained on the wheel surface in sufficient 
quantity to prevent excessive heat to be built up in the 
wheel and the work. The conventional wet cut-off machin 
employs a coolant box which spreads a copious amount of 
liquid over the work, wheel face and sides and thereby dis 
sipates the heat normally generated in cutting. The result 
is a quality cut; any burr which may be produced is light 
and can be readily removed, or in some cases even washed 
away in the cutting. Even hardened steels and very brittle 
materials of large cross section can be cut by this method 
without altering physical characteristics of the metal 

The effectiveness of this wet cutting method is proved by 
the fact that this-walled tubing is cut clean, with practicall) 
no burr, indicating that the metal is sheared off by the sharp 
and cool cutting abrasive wheel, rather than pushed off after 
first being heated to a semi-molten state by the wheel. 

The coolant most generally used for wet cutting is plai 
water, although soluble oil or soda mixed with water is some 
times used to prevent rusting the work or the machine 
Special oily grinding fluids are used on relatively soft an 
ductile metals like aluminum and brass to retard loading 0! 
the wheel face. 

It is particularly important that the rubber cut-off wheels 
be used with a uniform flow of coolant on the periphery ©! 
the wheel in order that it retain its flatness and proper [act 
If the coolant is not applied equally to both sides o! th 
wheel, the wheel face will tend to wear to a chisel odg' 
with one side of greater diameter than the other, or else the 
edge will become excessively rounded. When this oce' 


*in the Norton grade range 
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sible to make a straight or clean cut and as the con- 
ecomes aggravated, wheel breakage may follow. In 
stances it has been observed that the coolant was 

lied evenly to the sides of the wheel but not close 

to the periphery, with the result the wheel face 

ip faster than the sides, causing a concaved wheel 

spalling of the edges. 

t cutting where discoloration, burr, and finish are 
to be considered, softer grade rubber bonded wheels 

ire ely used. Where there are no stipulations as to finish 
ility of cut, wheel life can be greatly increased by 
coarser grit sizes and harder grade wheels; for 


\ e, from 80 to 46 grit and from grade T to X (in the 
\ system of grading wheels) . 
In this type of wet cutting, the entire work and the lower 


the wheel are submerged in the coolant. Cuts of 
quality are readily made on such materials as glass 
ro | tubing, plastics, ceramics, and heat sensitive steels. 
Metallographic specimens cut by this method require only a 
slight polish to prepare them for examination. 

Rubber bonded type cut-off wheels are recommended for 

bmerged cutting. The speeds found to work best are in 
the range of 5,000 to 6,000 sfpm. Coolants used are plain 
water and mixtures of water and soluble oils or soda. 


How to Select Cut-Off Wheels 


[he selection of any cutting-off wheel is, in the final 
inalysis, a compromise between the cost and quality of the 
it. In order for a tool engineer to be able to select the 
best wheel for a given job, he should know what factors 
fluence the choice of specifications and then take these 
factors into consideration. They are listed as follows: 
\. Type of Cut-off Machine, Wheel Size and Operating Speed 
\s has already been pointed out, there are several dif- 
ferent types of cut-off machines being made today. It is 
mportant to know the make and model number of the 
nachine, wheel size (diameter x thickness x arbor hole), 
vheel speed, and whether the cut-off operation is to be done 
vet or dry. 
B. Material and Size of Stock to be Cut 
For cutting-off practically all metals, either wet or dry, 
iluminum oxide abrasive wheels are used. Silicon carbide 
ibrasive wheels are used for relatively brittle materials, 
as glass, brick, porcelain, and in a few cases on non- 

errous metals. Hard or brittle materials require softer 
grade wheels than the tough, ductile materials such as 
ronze and aluminum alloys. 

arger cross sections require softer grade wheels to provide 
i free cutting action without overheating the wheel or the 


C. Quality of Cut Desired 
\lthough abrasive wheel cuts are smoother than those 
by other methods, definite information as to the 
ility of cut required is highly desirable since wheels are 
iVailable that will cut with a minimum amout of burr and 
'reedom from discoloration whereas there are other types that 
ve much longer wheel life if these factors are of sec- 

ry importance 


Tool Room Cutting and Slotting 


tting stock for making tools and dies, salvaging broken 
ind single-point tools by cutting-off the damaged por 
ind then repointing, grinding chip breakers—all are 
ions requiring relatively thin organic bonded wheels, 
shellac, rubber, or resinoid. The specific choice de- 
: on the relative importance of such factors as speed of 


; 


hether cutting is to be done wet or dry, and the amount 
rr and burn allowable. 

lac bonded wheels have a characteristic smooth and 
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free cutting action that makes them particularly suited to 
dry cutting, are also satisfactory and economical to use on 
tool steels and metallographic specimens. They are somewhat 
stronger and more durable than shellac bonded wheels and 
will give almost as good a finish 

Resinoid bonded wheels are recommended for toolroom 
cutting jobs where long, economical wheel life is the chief 
consideration and discoloration and burr are secondary. The 
softer grades, namely, I through L, are recommended for 
the heat-sensitive tool steels; harder grades, M through P, 
for the less heat-sensitive steels and other alloys. Recom 
mendations for cutting various materials are presented in 


Table I. 


General Recommendations for Dry Cutting 


Resinoid bonded cut-off wheels generally give the lowest 
cost per cut wherever they can be used. 

The choice of grit size in the range for metal cutting, 
namely, 20 through 80, (aluminum oxide abrasive) is de 
pendent on the finish required. In general, the coarser the 
grit size, the longer the wheel life, but the poorer the finish. 
The coarser grit sizes are best for the softer, more ductile 
materials where there is a tendency for the wheel to load 
This same consideration governs the general grit size range 
of 16 through 46 in silicon carbide abrasive for nonmetallics 
because of excessive loading with the finer grit sizes 

For cutting heat-sensitive steels, grades I through L are 
recommended; for the less heat-sensitve steels and other 
metals, grades M through P. Grades Q through V are recom- 
mended for the softer metals where economy or long wheel 
life is of primary importance. In general, softer grades, L 
through QO, are used for the non-metallic materials, the 
specific grade being dependent largely upon the abrasion re 
sistance offered by the material. For example, asbestos 
board and transite which load readily and do not tend to 
dress the cut-off wheel, are cut most effectively with a grade 
L wheel; a harder grade wheel would lack the necessary 
breakdown to keep it free cutting. 

While rubber bonded wheels are also used to some extent 
for dry cutting, their application is limited largely to light 
toolroom cutting in order to produce the desired finish and 
wheel life, cutting of nonferrous metals in the foundry where 
some flexibility in the wheel is required to avoid excessive 
breakage, and on tubing jobs where the residue must be 
easily removed 

Rubber bonded cut-off wheels give the best results on 
practically all materials when used wet. This bond type 
should be used where the area of contact is relatively small, 


Wet traverse type abrasive cut-off machine, suitable for cutting off 
bar stock, tubing and slabs 
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TABLE I—TOOLROOM CUTTING 
RECOMMENDATIONS* 


Low carbon steel A60-04E shellac 

Cold rolled steel A60-ROR-30 rubber 

Tool bit stock A46-08B resinoid 

High-speed steel ( A60-M4E shellac or 
(hardened) - ( A60-MOR-30 rubber or 


( A46-L8B resinoid 


Cast alloy (Stellite, 
Rexalloy, Tanting) ( A60-M4E shellac or 
-( A60-KOR-30 rubber or 
( A60-K8B resinoid 
Drills and taps ( A60-M4E shellac or 
(salvaging) ( A60-MOR-30 rubber or 
( A60-O8B resinoid 


excessive heat is not generated and a good finish, with a 
minimum amount of burr and burn, is desired. 


For solid bar stock, grit sizes 36 to 60, aluminum oxide 
abrasive, are recommended; for steel tubing, 60 to 120 grit, 
the specific size depending upon the finish and allowable burr. 
For non-metallics, sizes 60 to 120, silicon carbide abrasive, 
are recommended for both solid stock and tubing. 


For cutting hardened tool and die steels, grades in the 
soft range such as kK, M, P and R are recommended. For 
cutting solid bar stock and tubing, harder grades, U through 
X, can be used to advantage. The softer grades will cut 
faster and give a better finish; harder grades will cut slower 
but give longer life. 


The reinforced resinoid bonded type of cut-off wheel, con- 
structed to withstand considerable side pressure and twist- 
ing without danger of breakage and with molded file-like 
rough sides for side cutting, has in many instances replaced 
the conventional resinoid and rubber bonded wheels for cut- 
ting off nonferrous sprues, gates and risers on foundry cut- 
off machines. The advantages of this wheel have been ex- 
tended to portable cut-off machines and to light snagging 
and deburring operations common to foundries. Specifica- 
tions of reinforced resinoid cut-off wheels recommended for 
foundry use are given in Table IT. 


Cut-off wheels containing crushed diamond particles as the 
abrasive have been developed for cutting cemented carbides, 
glass, marble, granite and other stone, and hard ceramics. 
‘Fhese wheels, usually made with a steel center, must be used 
wet, with a copious supply of coolant directed on the wheel 
and the work, to insure long, economical wheel life and ef- 
ficient cutting action. Plain water or light oil such as 
kerosene is generally used for cutting glass; plain water for 
ceramics and stone. 


Summary of Cut-Off Wheel Recommendations 


Table LL presents average specifications that may be 
used as a guide in selecting abrasive wheels for cutting any of 
the materials listed. They are subject to some variation in 
the grit size and grade, depending upon the type of cut-off 
machine, wheel speed, size of cross section to be cut and 
quality of cut desired. 


*The recommendations listed are Norton Company's, and are based on 
the standard system of marking grinding wheels used by most grinding 
wheel manufacturers. The letter A preceding the grit size denotes 
aluminum oxide abresive; the letter C silicon carbide, the letter D 
diamond abrasive. In the bond type positions, B stands for resinoid, 
R for rubber, E for shellac. 
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TABLE II—SPECIFICATIONS OF REINFORCE)S 
WHEELS RECOMMENDED FOR FOUNDRY Use 


Cutting off Wheels 14 in. thru 20 in. 
diameter x 5/32 in. thick 
Sprues, gates and risers (A241-014BN* 
on bronze, brass, and (A241-RI4BN** 
aluminum castings (A241-V10OBN*** 
Wheels 3 in. thru 10 in. 
diameter x 14 in. thick 
Slotting and (37C241-014BN* 
deburring cast iron (A241-RI4BN** 


TABLE ITI—SELECTION OF ABRASIVE WHEELS 
FOR VARIOUS MATERIALS 


Material Dry Cutting Wet Cutting 
Aluminum \245-Q8B \46-V8R-30 
Bakelite (molded) 37C46-I8B 

Bits (drill) \245-Q8B \60-X10R-30 
Brake lining 37C30-08B 

Brass (rod) A30-U7B A60-V8R-30 
Brass (tubing) A80-V8R-30 A120-V8R-30 
Brass (gates and risers) \24-T6R-29 

Bronze (gates & risers) A241-RI4BN A24-T6R-29 
Cable (steel) \60-T7B \60-V8R-30 
Carbon (rod) 87C54-N8B  37C54-L8B 
Cast iron AS6-P8B 

Cemented Carbides D100-N1LO0B-! 
Copper (rod) A60-V8R-30 A80-V8R-30 
Copper (tubing) A80-V8R-30 A120-B8R-39 
Drill rod (soft) A46-Q8B (60-X10R-30 
Drills (twist, hard) A245-Q8B (60-MOR-30 
Fibre board 87C46-L8B 

Knives (machine) \46-P8B \60-POR-30 
Metallographic specimens A54-I8B \60-M6R-30 
Nickel A46-Q8B (60-X10R-30 
Pipe (steel) A30-U7B {80-U10R-29 
Plastics 387C60-N8B 37C90-POR-30 
Porcelain ( pre-fired) 37C100-J8B 

Rubber (hard) 37C30-M8B 


Rubber hose (steel mesh) A386-U7B 
Steel (cold rolled, hard) A245-M8B \ 46-V8R-30 
Steel (high speed, soft) A245-Q8B (46-V8R-30 


Steel (low carbon) A245-Q8B \46-V8R-30 
Steel (high carbon) A46-R7B (46-V8R-30 
Steel (stainless) A46-Q8B (46-VSR-30 
Stellite, Rexalloy, 

Tantung \46-K8B \60-KOR-30 
Tools (salvage) \70-08B (60-ROR-30 
Tubing (aluminum) 37C100-U6R-30 
Tubing (brass & bronze) A46-08B A80-V8R-30 
Tubing (steel) A80-VIOR-29 A80-U10R-29 


When selecting either resinoid or rubber cut-off wheels 
is well to keep in mind the following facts. 

1. When going harder in grade, the wheels are stiffer, | 
heat resistant and more durable; when going softer in gt 
the wheels cut freer, are more flexible but wear faster 

2. For the same grade and structure, a finer grit 
will act softer (wear faster) than a coarser grit wheel 


*—_Softest available grade, freest cutting action, greatest flexibility 
**—_Medium grade, all-purpose wheel 
***_Hardest available grade, least flexible, most durable 
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Fir-t of a series of three articles 
on resistance welding applications 


for Resistance Welding 


rs SIMPLEST FORM, resistance welding consists of a si- 
| ltaneous application of electric current and forging 
sure to two pieces of metal to be joined. The various 
; of resistance welding—spot, projection, seam, butt 
nilar in principle, but the equipment required may vary 
in construction and method of operation. 


spot weld, as the name implies, is a weld in a confined 
between two (or more) sheets.* Most applications of 
spot, projection and seam welding involve either a lap joint 
flange, which may be considered as the equivalent of a 


Fig. 1 shows the elements of a simple spot weld. A-A: are 
two sheets being welded, and E-E: are the electrodes 
From a design standpoint, the only requirement is that suf 
t lap (B—Fig. 2) be provided as well as sufficient 
we in which the electrodes may operate. With these con 
ns fulfilled, it is relatively simple to either apply a 
lard machine, or to design a special machine to satisfy 
luction requirements. 
Resistance welding is the fastest and least expensive metal 
icating process known to industry, but in order to realize 
maximum advantages, the product should be designed 


e sake of simplicity, all references to metal being welded will assume 
n mild steel, SAE 1010, unless otherwise specified 


By E. J. Del Vecchio 


SWIFT ELECTRIC WELDER CO. 


specifically for resistance welding. When a product original 
ly designed for riveting or other forms of welding, soldering 
or brazing is later resistance welded without any design 
change, the maximum advantages are often not realized 

Fig. 3 illustrates several examples of spot welded joints, 
and it will be noticed that the elements of lap width, and 
electrode operating space previously mentioned, appear in 
all cases. However, not always can the product be designed 
to suit the best welding requirements. Series and indirect 
welds may then be used to advantage. 

Fig. 4B shows a typical indirect weld. The actual welding 
electrode is at E, while at E: is the electrode carrying the re 
turn current. Point X\ may or may not be a current carrying 
member, depending upon the product, the spot spacing and 
the machine 

In Fig. 4C is shown a simple form of series welding. E-E 
are the welding electrodes, but in this case, two welds are 
made simultaneously. If the two upper sheets should be one 
continuous piece, the welds may still be satisfactory, de 
pending on the gage of the metal and the spot spacing. Spot 
location is important, since if the spots are too close together, 
an appreciable portion of the current will pass through the 
top piece only, leaving insufficient current for the welds. In 
the event anvil B is a non-conductor, the spacing between 
the two spots must be four to ten times that for a copper 
anvil. The ideal spot welding condition is the use of two op 
posing electrodes as shown in Fig. 1. When both pieces of 
stock are of equal thickness, the tip diameters at point of 
contact with the work should be equal. If the stock thick 
nesses are unequal, the tip diameter should be proportional 


top). The elements of a simple spot weld are shown at left 
A-Al being welded, and E-El representing the electrodes 


2 (top right) illustrates the lap requirements for a spot weld 

hould be consuited in connection with Table I. The stock thick- 
hown at A, lap width at B; C illustrates spot spacing, and 
shown the edge distance 


right) presents some typical examples of spot-weld applica- 
At A is shown one of the most common types of joints; a 
welded to an angle. Note the ample lap width as well as 
»de space. In the joint shown at B, while there is ample 
for the lower electrode, the upper electrode is cramped. This 
ially be worked out if the electrode angle does not exceed 
eg from vertical. The application at C is typical of welding 
jles together, or a sheet to a channel section. Ordinarily 
scessary for the electrode to clear the flanges or side pieces 
iding or unloading, and sometimes it may become a problem 
upper electrode movement. The joint at D is a common one 
S apt to give trouble, since both electrodes contact the same 
t metal and therefore results in a considerable part of the 
passing through the outside folded piece only, rather than 
nh the joint as intended. If this type is to be used, the current 
through the folded-over section should be as long as possible 
at E is a joint in which ease or difficulty in welding is a 
tion of electrode space. The gage of the metal permissible in such 
S proportional to the diameter of the tube. This, in turn, is 
ated on the length of the tube through which the elecrode 
be supported. In some cases where the inner electrode can 
Pported physically by an outside backup member (as shown 
€ dotted lines), it becomes merely a current carrying member 
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Table I—Elements of Spot Weld Design 


1 2 3 4 5 6 
U.S.S. Thickness Min. Over- Spot Spot Spot 
Gauge in. Lap—in. Spacing Diam. Strength 

32 0.010 3/8 “4 0.100 130 
25 0.021 7/16 3% 0.130 320 
22 0.031 7/16 v2 0.160 570 
20 0.040 1/2 % 0.190 920 
18 0.050 9/16 % 0.220 1350 
16 0.062 5/8 | 0.250 1850 
14 0.078 11/16 1% 0.290 2700 
13 0.094 3/4 v2 0.310 3450 
12 0.109 13/16 158 0.320 4150 
in 0.125 7/8 1% 0.330 5000 


The table is based on welding two equal thicknesses of clean cold rolled 
steel, SAE 1010 or equivalent. If unequal thicknesses are used, the values 
apply to the thinner of the two 

Column 3 ig dimension B, Fig. 2. Edge distance, dimension D, Fig. 2, is 
taken as one half the overlap, Column 3 

Spot spacing, column 4, is the minimum spacing between spots for which 
no machine adjustment need be made to secure uniform results. If less 
spacing is used, machine settings of time or current or both must be read- 
justed after the first spot 

Column 6 shows spot shear strength obtainable on steel of 70,000 Ib ulti- 
mate strength, when current, time and pressures are properly adjusted 
The spot diameter will be approximately the diameter shown in Column 5 


to the thicknesses, and the current-, time-, pressure require- 
ments will be determined by the thinner piece. 

It is often desirable to have one side of a spot weld as 
nearly invisible as possible. In this case, the electrode on 
the “show” or invisible side should have a very large area. 
If the stock thicknesses are unequal, it is very difficult for 
the “show” side to be the thin piece. 

In general practice up to three stock thicknesses may be 
welded without difficulty, but upon reaching four thicknesses 
25 to 50 percent more power may be required. More than 
this are seldom required and should be avoided. 


Weldability of Metals 


The fundamental theory or law of resistance welding is: 
H PRTK 
in which H is the heat generated, 
I is the electric current in amperes, 
R is the resistance in ohms, 
T is the time current flows 
K is a variable factor representing heat loss 
by radiation and conduction. 


While this formula applies to all parts of the secondary or 


Fig. 4 (top) illustrates both series and indirect spot welds. At A 
is a simple spot weld with E-El the electrodes; arrows indicate the 
path of the current. Shown at B is an indirect weld, and at C a 
typical series weld 

Fig. 5 (right). Among the types of projection welds, design at A 
illustrates one of the most common. If the pieces are of unequal 
thickness, the projection should be in the thicker place unless it is 
two or more times as thick, in which case it should be located in 
the thinner place. Care must be used to prevent excessive reduction 
in effective stock thickness along the line a, which is often the case 
in improperly formed projections. A cross-wire weld, such as used 
in refrigerator racks, is shown at B. The annular weld, used in 
welding the shell to the base in metal radio tubes, is illustrated in 
C. At D, E and F are three types of weld nuts and bolts. Type 
D may have an annular projection, or several projections consisting 
of up to six or more individual projections forged in. The form at 
E must be annular, while F shows a four-sided nut with the corners 
pressed down. In all these cases the parts should be designed so 
that tension is in the direction of the arrows. Diagram G shows the 
shape of projection recommended when the weld is made on an 
inclined or curved surface. The coined projection shown at H 
enables successful projection welds in heavy stampings (3/16 to 
1/2 in. thick). In this type, an annular cavity is provided for the 
flow of excess metal from the extrusion 
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welding circuit of the welding machine, we need be cor 


red 
only with that part of the circuit constituung the work jt. 
self. Of the four factors, I and T are readily controllable op 
the machine; R and K are functions of the material being 
welded. Table II shows the comparative values of electrica) 
resistance* (Col. A) representing R in the formula and 


thermal conductivity representing K. For practical purposes 
the factor K may be neglected. 

The weldability of various metals may be roughly de 
termined from Column A of the table, although this is yo: 
necessarily an absolute guide. Other factors such as alloying 
elements, impurities, grain structures, surface conditions 
etc., greatly affect welding results. 

Since most welding is performed on clean mild steel, SAF 
1010 or equivalent, welding of other metals is compared to 
it. Therefore, Column C indicates the relative weldabilit, 
of some of the more commonly used metals as compared 
with steel. This weldability is expressed in current require 
ments, but it doesn’t tell the full story. One of the most im 
portant factors is the plastic range of the metal, or the 
temperature range over which a weld may be made. Stee! has 
the widest range of any of the common metals, about 1400 
to 2200 deg F. Over this range, the metal is more or less 
plastic and pliable. Aluminum, like most non-ferrous metals, 
has a very short plastic range, about 100 deg F at most 
More elaborate equipment and controls are thus required 

Surface condition of the stock also greatly affects its 
weldability. Steel scale, for example, is highly variable, and 
in some instances its electrical resistance may be so high as 
to make it virtually a non-conductor. At best, electrod 
maintenance will be high, appearance will be poor and weld 
quality variable. If scaly stock must be welded, it should 
first be pickled. 

Zine coated stock is readily welded, but the zine coating 
in contact with the electrodes is generally partially destroye: 
or damaged due to the vaporizing of the zine. Electrolyti 
zine coated steel is better than hot dipped, due to the more 
uniform coating. Tin plate and terne plate are also readily 
welded. Other coatings, such as Parkerizing, Bonderizing or 
Sheradizing may be practically unweldable due to the seal 
which constitutes them. 

The effects of alloying elements in steel are so varied as ti 
almost defy tabulation. For example, carbon over about 
0.3 percent does not affect weldability, but the grain stru 


*Column A is expressed in conductivity, which is the reciproca 
of resistance. Steel, whose conductivity is 1/10 that of copper, ha 
ten times the resistance. 
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Table 11—Comparison of Weldability of 
Various Metals 
A B 
Electrical Heat Weld 
Conductivity Conductivity Ability 
R. §. (SAE-1010) 10 10 1 
niess Steel (18-8) 5 5 23 
con Bronze 10 12 V3 
{ Brass (80-20) 32 36 Wy 
llow Brass (65-35) 27 31 2 
lickel Silver (30%) 4 6 
Monel Metal 1 
Nickel 
\luminum (3-5) 70 3 
pper 100 100 5 
trical and heat conductivities are expressed in percentages of cop- 
e weldability is expressed in current requird as compared with cold 


onsequently the weld strength, is greatly affected. 
Usually, however, subsequent heat treatment will render the 
structure of the weld similar to the surrounding metal 
In addition, it is nearly impossible to definitely tabulate 
dissimilar metals may be welded. While many combi 
ns are possible from a laboratory standpoint, most of 
e are impractical in production. The weldabilities may 
roughly judged by the relative characteristics. For in 
steel and stainless steel are readily welded, while 

stee! or stainless to aluminum is considered impossible. 


Projection Welding 


\ projection weld is essentially a spot weld in which the 
sation of current is accomplished not by the electrodes, 

hy projections or extrusions placed in one or both of the 
being welded. Fig. 5 shows a few of the numerous 

es of projections commonly employed. At A is the sim- 

or dome type, and its proportions are given in Table 

III. Since projections are usually formed in stampings, they 
most cases be made in connection with blanking, 

uing or trimming operations, and involve no additional 


The principal advantage of projection welds are two-fold: 
trode wear is considerably reduced, and multiple welds 
be made in a single operation. Considering the simple 

jection, Fig. 4A; as current is applied, its only passage is 
igh the contact of the projection to the other piece, thus 

nging about a weld similar to a conventional spot weld 
\ number of projection welds may be made at one time, 

e only limitations being machine and power capacities and 

requirements. Projection welds can also be made on 
ed or angular surfaces as shown in Fig. 5G. The angle 

| not exceed 45 deg and the projection should be (but 
necessarily so) oval as shown. 

With the increasing use of multiple transformer welding 
nes, selection between spot and projection welds must 
le with care. In the case of multiple spot welds, each 
nust be made with an independent electrode. They 
have independent springs, or air or hydraulic guns 
Fig. 7). In the case of hydraulic guns, they may be of 

grease equalized type, in which case the cylinders are 
filled with light grease and connected with tubing 
lf parts are not too large, and the welds are all in the 
plane, or nearly so, a standard press type projection 
with suitable fixture or dies may be the most eco- 
method. 
cer assemblies can best be welded on special multiple 
rmer machines, with individual hydraulic guns for 
electrode. However, even in this type, projections are 
better than spots due to the much reduced wear on the 
«les. In large machines with a great number of elec 
the electrode wear may easily be a costly item. 
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Table I1l—Proportions of Projections and 
Projection Weld 
& Stock Projection Projection Diam. of Weld 
Gauge Thickness Diameter Height Fused Shear 
A B Cc Zone Strength 
24 0.025 0.081 0.020 0.140 450 
22 0.031 0.094 0.022 0.169 635 
18 0.050 0.119 0.028 0.225 1350 
16 0.062 0.156 0.035 0.255 1950 
14 0.078 0.187 0.041 0.281 2700 
13 0.094 0.218 0.048 0.310 3450 
12 0.109 0.250 0.054 0.338 4150 
1 0.125 0.281 0.060 0.350 4800 
10 0.140 0.312 0.066 7/16 6000 
9 0.156 0.343 0.072 VY 7500 
8 0.171 0.375 0.078 9/16 8500 
7 0.187 0.406 0.085 9/16 10,000 
6 0.203 0.437 0.091 58 12,000 
This table is based on single projections of the dome type shown in sketch 


Large and complicated assemblies can be economically 
welded in fixtures or bucks, with each spot weld made by a 
portable gun and manipulated by hand. In many cases 
several operators, each with a gun, may work on the same 
assembly at one time. One obvious advantage of fixtures 
of this type is the fact that a great number of component 
parts may be located and clamped in place, thus producing 
a rigid assembly that is dimensionally accurate 

The welding guns themselves are made as light and 
maneuverable as the job will permit. The transformer is 
suspended from an overhead support and connected to the 
gun by means of heavy cables. The gun may either be air 
operated or hydraulic from an air hydraulic booster 


Economics of Welding 


The cost of spot and projection welding may be broken 
up into four major items 
1. Capital investment—machine installation 
2. Power 
8. Tooling and maintenance 
Labor 
Considering each of these individually, the production re 
quirements will usually determine the permissable original 
investment, Simple and inexpensive equipment may produce 
satisfactory results, but in order to bring costs down, it may 
be necessary to resort to more complex automatic equipment 
The power cost is generally negligible provided, of course, 
that adequate power supply is available. If a special power 
installation is required, this should be considered as part of 
the capital investment. Some power rates have connected 
load clauses which may greatly affect the power costs. Re 
sistance welders do not generally affect demand or power 
factor charges due to the short time they are actually on 
the line 
One of the problems in resistance welding is that of test 
and inspection. There is no satisfactory method of non 
destructive testing of spot and projection welds. An ex 
perienced operator or inspector may become quite expert in 
determining the strength and quality of a weld merely from 
its appearance. Supplementing this, destructive tests may 
be made from time to time or on regular schedule. If the 
assemblies are too complicated or expensive for peniodic 
tests, often it will prove satisfactory to weld coupons of the 
same stock and test them 
In the latter case, however, care should be exercised to 
obtain exactly the same condition on the test piece as on the 
actual product. Since the welding current is affected by the 
mass of magnetic material in or near the throat of the 
machine, the test piece may be welded under different con 
ditions, producing erratic results 


(To be continued) 
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Press efficiency increased and production 
boosted by employing carbide dies 


Nome Factors Carbide Die Design 


Fars USERS OF tungsten carbide dies for blanking and 
piercing, there appear to be four specific reasons which 
have prompted their purchase of these dies. Most frequent- 
ly mentioned, but often not necessarily of greatest impor- 
tance, is a lower overall die cost. If one or more presses are 
running continuously on one job requiring several identical 
dies to maintain production, a lower die cost will result 
from the use of carbide and it will be soon apparent that this 
is so. The arithmetic involved is very simple. A carbide die, 
with a first cost of perhaps three to five times that of the 
same die made of steel, but with a total production of 20 
times as many punchings, is obviously going to lower die 
cost by 75 percent. However, the second reason, which is 
higher efficiency of the press or, stated another way—better 
press utilization—is a greater money maker than lower die 
cost. We have had a number of examples of this in the 
punching of high silicon laminations where good press ef- 
ficiency with steel dies is 50 percent. By this we mean that 
100 percent efficiency represents the strokes per minute of 
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Fig. 1 illustrates a spring stripper of preferred design, closely fitted 
to all perforators for firm guidance. The hardened backing plate is 
shown at A; B illustrates the close fit between guide bushing and 
perforator. A bushing under the head of the perforator, shown at 
C, permits length adjustment. The lock screws and backing plug at 
D allow removal of the perforator without dissembling the die 
Removal and replacement of the guide pin is permitted by the 
hardened, ground and lapped bushing shown at E; while the expan- 
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press multiplied by the number of minutes in a working day 
On this work, where two or three hours is a good run for a 
steel die, we are able to increase the efficiency of the press 
from 50 percent to 75 percent or 80 percent by using carbide 
dies; with a consequent improvement in production of 50 
percent to 60 percent. 

The third reason for tungsten carbide die preference js 
the higher quality and uniformity of the product of the die 
the stamping itself. Since it is good practice to run a carbid 
die a specific number of strokes for a given material and the: 
to remove it from the press for sharpening before objection 
able burrs develop, it is obvious that the quality of th 
punching itself will be improved. We know of one carbicd 
die user who is benefiting from reasons one and two but who 
is gaining an even higher benefit from this quality stand 
point. With steel dies six presses were required in constant 
operation to manufacture the laminations for the electri 
starters and generators which he makes. The higher ef 
ficiency of carbide dies is permitting him to operate this 
job with three presses, but an even greater benefit is that 


sion plug at F holds the pin in place. G illustrates the stripy 
bushing closely fitted to the guide pin, and H marks the resery 
for the pin lubricant 

Fig. 2 (top) presents in photographic form a view of the strips 
installed in the die. 

Fig. 3 (above) shows the scrap strip resulting from failure of ' 
feeders. Nibbling of the stock occurred, but there was no dame 
to either the die or perforators 
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her quality of the stamping he produces has enabled 
-emove about 10 percent of the laminations previous- 
mbled into his stack without impairing the electrical 
ey of the unit. 

b aurth among carbide die advantages is a reduction in 
nance cost. This probably does not constitute a rea- 
tself since it is related closely to press efficiency but 
example is at hand and should be cited. We know of 
f steel dies whose requirements are 30,000 punchings 
f high silicon lamination. This particular user ad- 
that he did not use good steel dies but he was proud 
ow price at which he was able to buy dies in quantity 
s job. Now 30,000 stampings a day should not re 

the purchase of dies in quantity; in fact, one good steel 

would have produced his requirements with 

to spare each day. However, a press and press operator 
vere devoted fulltime to the manufacture of this small 
er of stampings. Maintenance cost of the job involved 
tically the fulltime utilization of a die maintenance man 
seldom were able to get more than an hour’s run from 
steel die without pulling the die for sharpening or other 
wir. The installation of a well-designed and well-built 
le die on this job is delivering 75,000 to 80,000 stamp 
day, has freed the press for other work, and in ad 
has eliminated the fulltime activity of a die main 

ce man. Steel dies for this job were purchased in lots 
six at a price of $900 each, whereas one carbide die was 
ased for $4200 and will outwear at least twenty steel 

s of the type previously used. 


Design Features in Die Construction 


lhe widest area of disagreement that we have encoun 
d in carbide die design focuses about strippers. Many 
sers are accustomed to the use of spring strippers and will 
» other type, and a great many other users just as 
steadfastly refuse to consider a spring stripper. We can say 
hat there is a preference for the spring stripper of the de- 
shown in Figs. 1 and 2. This type of stripper is closely 
titted to all small perforators in the die and is fitted to the 
guide pins as well. The guide pins are mounted in the top 
oe and provide firm positioning for the stripper. Since 
movement of the stripper on the pins is only the thick 

ess of the stock plus the amount that the perforator enters 
lie, it is obvious that the perforator is supported at all 

We have observed this type of job in operation where 

feed rolls quit working, with the result that stock was 
inching through the die and the perforator was nib 


v half cuts. This continued for several minutes at a time 


the operator located the trouble, but no damage re 
d to either the perforator or the die. A photograph of 
crap strip is shown in Fig. 3. It is doubtful that any 


construction would have survived this operation with 
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Fig. 5. Shown here is a sketch of the design illustrated in Fig. 4 
Bull ring is shown closely fitted to knockout in A. This in turn 
supports the perforators. Arrow at B shows perforator guided by 
knockout. At C is shown the spring pin resting blank. Section A-A 
illustrates a portion of the bottom die, and shows the square knock- 
out pin incorporated on the rim of the die 


out damage. Another advantage of this type of stripper is 
that the surface of the die is exposed in operation and _ the 
operator can see whether the die is pulling slugs or if the 
die is not operating for any reason. 

Satisfactory operation of carbide dies is being obtained by 
the use of the conventional box type stripper fixed to the 
surface of the die. This type of construction has the ad 
vantage of being considerably cheaper to manufacture than 
the spring stripper mentioned above. It is proving satis 
factory where the die makes only blanks and does no perfor 
ating, and many dies of this type are performing with rea 
sonable satisfaction even where small perforating is done 
The perforators with this construction are not supported 
throughout the stroke of the press and some wear is intro 
duced, since the perforator must engage and disengage the 
pilot bushing 

Another type of die, of which many have been built in 


© 


Fig 6 A successful method of sectioning carbide dies is shown here 


Particularly with regard to the use of locking pins or keys, as shown 
at A, to establish position of die sections and to prevent spreading 
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of sections from slub pressure. Inset B illustrates the Invar bush- 
ing brazed in place and tapped to receive screw. Hardened steel 
locating plate is used on the right portion of the die 
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Fig. 7 illustrates a number of methods of holding punches. Referring to diagram A, the 


arrow at a points outs the lifter keys, which are fitted to keyways in the side of the 
punches. This construction permits removal of one punch without dissembly of the 
entire unit. At A, arrow at b at top shows hardened tool steel punch holder. Round 


Fig. 8. Good casing of carbide die sections in a 
circular ring is illustrated in this die photograph 
Similar construction is shown in Fig. 10 


dowel, fitted to keyway in punch to prevent endwise movement, is shown at c. Diagram C 
illustrates hardened tool steel punch holder at d; hardened pin closely fitted to punch 
holder and carbide punch, at e. At bottom, f points out the nest ground into punch holder 


to locate purich 


carbide, is for one-at-a-time piercing of motor laminations 
(both rotors and stators) in an inclined press in which a 
cookie or doughnut is fed into the die off the bottom of a 
stack by a mechanical feeder and is ejected at the top of the 
stroke by a knock-out in the press ram. The blank is dis- 
charged by gravity (sometimes assisted by air, or a mechan- 
ical take out device) through the back of the press while 
another is being fed into the top of the die. Conventional 
practice in many plants on this type of job is to build a 
stiffening ring and knock-out close to the end of the punches 
while the punches themselves are projecting a couple of 
inches from their holder. The nest on the bottom of the die 
which positions the blank is usually fixed to the die and 
varies from 14 in. to '% in. in height. In addition, there is 
the danger of miscuts and damage to the die when a mis- 
feed occurs. 


Improved Stripper Design 


The die room superintendent of one of the country’s 
largest producers of fractional hp motors came up with an 
answer to this one which makes these dies fool-proof in 
operation. The die is pictured in Fig. 4 and a line drawing 
of the design is presented in Fig. 5. The idea is simply to 
use a spring pin nest on the bottom of the die and to encase 
the entire punch assembly and knock-out in a heavy bull 
ring. When misfeeds are encountered with this type of 
operation the upper assembly merely pushes the blank 
against the top face of the die and maintains a plane sur- 
face by depressing the spring pins. No side thrust is en- 
countered except that caused by miscutting the blank, and 
this in turn is adequately supported by the bull ring. The 
first such dies which we built have been in operation for 
more than a year and a more than average number of mis- 
cuts have occurred with no damage to the die from this 
cause. 

Generally, miscuts result from neglecting the press and 
feeding mechanism, which in turn results from the longer 
runs the carbide dies deliver. When using steel dies on this 
job dullness of the die was practically always the reason for 
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stopping a run. Conventional practice was to operate the 
die until the burr height was too great, then to remove the 
die and install another in its place. At this time the setuy 
man would check the feeding mechanism and the press was 
maintained in good condition. Since this occurred on ai 
average of once a day, the feeding mechanism and press wer 
maintained in good condition. However, carbide dies o 
this same job stay in the press for upwards of two weeks 
and since the die runs satisfactorily all of this time and is 
delivering practically burr-free blanks, no one thinks to give 
attention to the press or feeders. The result is that after 
this excessive length of time, serious malfunctions of the 
feeding mechanism and press are encountered. 

The question which occurs next often regarding carbid 
dies is in the selection of guide pins. We favor the use of 
the ball bearing anti-friction pin and bushing on straight 
away blanking or on individually fed blanks for repunching 
We would favor their use on all dies except that we cannot 
mount the guiding stripper on this type of pin. When using 
the anti-friction pin, care should be taken to carefully lap 
the bushing round and straight after it is installed in th 
shoe. The pin itself should be carefully fitted in order to 
establish a definite and uniform pre-load throughout its 
length. We have encountered no pin trouble in several cies 
where we were able to use the anti-friction pin and we ar 
hopeful that a way will be found to enable us to incorp 
the guiding stripper with this pin. Where the anti-frictio! 
pin cannot be used, we favor the expansion type pin 


Sectioning of the Carbide 


The sectioning of the carbide in the die itself and Ux 
holding of the carbide punches present problems whic) © 
quire considerable study, and here an experienced car!ict 


worker comes into his own. Since the carbide m bn 
ground all over it must be sectioned in such a way that ' 
readily accessible for grinding. Frequently the conven! 
method of grinding steel sections cannot be used in gi g 
the carbide, which means that sectioning and holding « 
carbide must be planned to fit the fabricating means 
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For example, where common practice on a steel die 
would be to form a grinding wheel to grind a rather 
rface on either the punch or die section, this may 
the practical way to grind the same piece in carbide. 
0 the most common errors made in the manufacture 
ide dies is to follow conventional steel practice in 
ng. Another reason for study in the sectioning of 
is to oppose the spread forces of the blank or slug 
the die. This frequently necessitates provision for 
locking keys or projecting lugs on one section to prevent the 
of other, as shown in Fig. 6. It is also desirable to 
in such a way as to avoid more than one perforating 
( one section. Holding center distances between two or 


m oles in one piece of carbide is difficult, especially if the 
ire small or near the edges of the piece or if there is 
Ol rable distance between the holes. This problem is 
simplified somewhat if the location of the holes is such that 
ishings can be put in the carbide section. The use of 
bushings enables larger holes to be preformed into the rough 
blank and it becomes a relatively simple operation to ac- 


ly position them by grinding. We consider it to be 
ood practice to use a carbide bushing in the die for perfo 
rating small holes everywhere that the shape of the blank or 
the section permits it. Replacement of the bushing is a 
simple matter in the event that it becomes chipped on its 
g edge, or if excessive wear occurs in the hole itself 
It might be well to state at this point that it is sometimes 
ecessary to provide less break clearance on small perfora- 
in order to prevent pulling slugs and this, of course, 


oduces more rapid wear at these points of the die than 
occurs at the main blanking stations. 

It is difficult to establish a formula by which to be guided 

termining when a punch or perforator should be guided 

to the die and when it can be left to operate freely. The 


f press in which the job is being used and the material 
wing punched must both be considered. Common sense 
in be applied here and if mechanical judgment tells us that 

roportions of the punch are strong, clearance can be 

led around the stripper. If mechanical sense tells 
hat the punch is fragile and vulnerable to breakage from 
pressure, then it should be guided. One job done with 
guiding is the perforation of moving picture film which 
easy-to-cut plastic, 0.006 in. thick, 
easuring only 1/16 in. wide by 3/32 in. long. These operate 


with perforators 


recisely built press under ideal operating conditions. 

On the other hand, if we were punching 14 in. thick material 

difficult punching qualities, even though the punch were 

n diameter, we would recommend that it be guided in 

stripper. No hard and fast rule has yet emerged to guide 
this question 


nounting of punches is usually accomplished by mak 
two piece holder, nesting around the punch, with a key 
the punch which is inserted into a ground groove in 
neh. This frequently calls for some careful engineering, 
if two or more punches are closely adjacent to 


Round 


ther. Examples of this are shown in Fig. 7. 
perforators can usually be employed. 


Mounting and Casing Carbide Sections 


iddition to sectioning, the use of carbide necessitates 
ally different approach to the problem of mounting 
rbide to the die shoe and casing the carbide sections 
are wide differences of opinion as to how this should 
e, but here too, experience is pointing to an efficient 
«i. Carbide dies have been built according to varying 
s, from screwing and doweling the sections unsup- 
on the top of the die, to rigidly casing them in a 
ring and nesting them inside the die shoe. From our 
ence we recommend that wherever possible the die be 
in a circular ring which is approximately the same 
as the carbide section. This type of mounting be 
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Fig. 9. Where design becomes complicated or where circular section- 
tioning is not feasible, casing in rectangular ring as shown above is 
successsful. Here three carbide sections are cased in a rectangular 
ring, which is same height as carbide sections. Note that sections 
are not parted at corner intersections. This design permits grind- 
ing a small radius in each corner of die opening 


comes fairly simple when only two or three sections are to 
be mounted but obviously cannot be used due to space limi 
tations if the die area is great or if a great many sections are 
to be cased. Lacking the room for a circular ring or in the 
event of design complications, a rectangular ring ground on 
the inside to closely fit the overall dimensions of the as 
sembled die sections is next best. Casing the sections in this 
fashion effectively opposes the spreading forces of the slug 
within the die and permits us to use less back taper with 
longer maintenance of important blank dimensions 

Another method in common use is to fit the die sections 
into a slot, which is machined and ground, in the top of the 
die shoe, When this construction is used it is advisable to 
increase the back taper in the die and to enter the punches 
somewhat deeper than would otherwise be required. Unless 
this is done, spreading forces can be built up from the slugs 
which will bend the shoe, increase the break clearance be 
tween the punch and die, and cause a prohibitive burr on the 
punching. Dies built in this fashion deliver good performance 
but not as good as where the casing methods mentioned 
above can be employed Specifically where we case the clie 
a satisfactory back taper has been found to be 0.0015 in. per 
side per inch of length. By contrast, dies supported only by 
the shoes have required 0.0025 in. to 0.00385 in. back taper 
per inch of length 

\ dangerous practice in mounting die sections is to fit 
them in a counterbore or to hold them by means of tapes 
wedges Attempting to mount two or more sections into a 
counterbore poses a problem in fitting that is difficult to 
live with. Assuming that we are able to get a straight wall 
in the side of the counterbore, a perfect fit of the carbide 
to the counterbore, and an absolutely flat bottom in the 
counterbore upon which the carbide is to rest, we are still 
in trouble due to the greater shrinking pressure at the bot 
tom of the counterbore than that at the top. Sections fitted 
in this fashion will generally spread at the top more than 
they do at the bottom, which of course, increases the break 
clearance and burr height on the top of the slug 

Generally speaking, satisfactory punchings result from 
break clearances substantially greater with carbide than is 
customary with steel dies. It is difficult to state why this 
should be so unless the mere fact that a sharp cutting edge 
maintained for a greatly longer period produces this result 
We have had several instances in which the customary break 
clearance for a steel die had been installed on carbide dies 
and, of course, we 


produced a satisfactory blank. Upon 


making an identical die with even 50 percent greater clear 
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ance on the carbide die, we find no noticeable difference in 
the quality of the blank but we produce a looser slug in the 
die and increase the length of each run substantially. We 
would recommend on average pierce and blanking jobs, such 
as silicon sheet, mild steel or even high carbon steel such as 
razor blades, that a full 5 or 7 percent of the metal thickness 
per side be specified. 

Frequently the use of tapered wedges is resorted to both 
for locating carbide sections in a die and for holding the 
sections down in a die. In either case the pressure exerted 
by the wedges tends to stress both the carbide itself and 
the die shoe. All of us are familiar with the tremendous 
force exerted by pulling a slightly tapered wedge into an 
opening by means of a screw. Carbide stressed by the forces 
thus exerted is more vulnerable to breakage than if it is 
nicely fitted to a casing ring. At first glance both the counter- 
bore and the wedge appear to be a practical out from both 
a design and manufacturing standpoint and undoubtedly 
they are simpler to produce. The results, however, as in- 
dicated by performance of dies built in this fashion do not 
justify their use. 


Material Selection 


We are frequently asked what grade of carbide to use in a 
die. Left to our own we have, with few exceptions, specified 
the so-called 20 percent cobalt grades, as identified by the 
Carboloy Company as Grade 55B, by Allegheny Ludlum as 
Grade CA-11 and by Firth-Sterling as Diecarb 3. These are 
one of the softer and stronger grades of cemented carbide; 
however, several users have specified harder grades and are 
getting satisfactory performance. Generally speaking, it ap- 
pears that those shops which are using a great many carbide 
dies and have better than average maintenance facilities, 
can successfully use the 13 percent cobalt grades which are 
one step harder in the carbide hardness range. It is a little 
premature to state this arbitrarily, since one of the country’s 
largest users of carbide dies, who has several identical dies 
on one job and has tried both grades of carbide, is coming to 
the conclusion that the softer grade produces better results. 
The softer grade of carbide on this particular job delivers 
run after run of uniform length and quality, and while the 
harder grade delivers some runs even longer than the soft 


grade, there are a number of short runs due to chiy 


on 

the edge of the die. 
What material to put in the die set itselfi—the upper an¢ 
lower shoe—is frequently questioned. Our practice js ; 


use the material that our customer prefers whether jt }, 
ordinary grey iron or hardened tool steel. From an 4! 
around good performance standpoint, both from stabjili; 
and ease of manufacture, compressive strength and resistane, 
to stretching from repeated impact, it appears that Meeha, 
ite of the GA type ranks high. This material is reagjj 
available in the form of good castings and presents no dif 
ficult machining problems. It is, of course, good practice 
normalize these castings after rough machining or in the 
of very simple shoes where no great amount of machining | 
to be done, they can safely be normalized before machining 


Case 


Adding a few “don'ts”, we would advise against the use of 
brazing in connection with attaching the carbide to its 
holder or to a punch. We have occasionally seen good per 
formance from brazed pieces of carbide, but as a rule tly 
braze itself will fatigue from the repeated impact of the press 
and failure will occur at the braze. It is also wise to avoid 
clamping the stem on the upper shoe into the bore in thy 
type of press ram found on the C frame press. If it is neces 
sary to operate in this type of press, arrange to bolt the di 
flat to the ram surface. Very few presses, especially afte: 
they have been in use for some time, maintain the alignment 
necessary in the bore to avoid stressing the die and twisting 
the top shoe out of the parallel with the lower shoe. Don’t 
neglect the press and feeding mechanism and the press sur 
roundings simply because the die is delivering long pe 
formance. Don’t run the die until the burr height is obj 
tionable or reaches its maximum limit. A great many more 
stampings per dollar of die cost will be produced if the 
length of run is established on the basis of removing not 
more than 0.005 in. from the surface of the die during 
sharpening. Unfortunately this cannot be expressed in terms 
of the number of strokes the die should be permitted to mak 
since it must be determined on each particular job and o1 
each particular type of material being punched. The lengt 
of runs may vary from 250,000 strokes on material wit 
extremely difficult punching qualities to upwards of 5,000 
000 strokes on materials with good punching qualities 
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Fig. 10. Both good and poor practice in casing carbide die sections is illustrated above 


Good Practice 


Die sections are cased under uniform pres- Poor Practice Poor Practice 


sure from top to bottom. Straight-through 
fit is easier to establish than in counter- 
bore design 
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Difficult to establish uniform holding pres- Forces exerted by wedges and by 
sure in counterbore 


pressure will bend the holder and oper 
at top 
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High -requency Heating of Non-Metallic Materials 


FREQUENCY HEATING, often referred to as electronic 

lH] has two distinct fields: induction heating for 
materials, and dielectric heating for non-metallic 
Dielectric heating, while newer and less known by 

eer, will in time be as adaptable for the heating of 

ilies as induction has been in the metal-working 

such operations as hardening, soldering, brazing and 


Basically, dielectric heating is applied to materials that are 
trical and thermal conductors, such as wood, plastics, 
paper, ceramics and chemicals. The materials are 

“a high-frequency field, usually between or adjacent 
wes. This field passes through the work and causes 

lar action to take place throughout its entire cross 

ith the result that the temperature rise is uniform, 
ss of the thermal conductivity, provided the mass has 
ensity and moisture content. 

\ etallic materials usually are poor conductors of 

when placed into a conventional oven, or heating 

er, they have a tendency to heat on the outside first, 
tle temperature change in the center at the beginning 
vele Finally, the center begins to heat but by this 


outside may have become overheated, or even 


\\ lielectric heating, however, the mass heats uniformly, 
each molecule of the material is aligned to the 
lternating reversals of the field, a motion that results 
n, causing the mass to absorb an equal amount of 
\ dielectrically-heated material, due to heat radia 

the surface has a tendency to have a slightly higher 
wrature at the center than on the outside. This tempera 
ferential is very small, but is probably the reason why 
heating is sometimes referred to as the process 


eats from the inside out.” 


Principles Involved 


| the tool engineer’s point of view, the mechanics of 
heating, namely the design of the electrodes, and 

f eans by which the work is to be loaded, are the most 
nt considerations. Also essential are an overall 

of the heating problem, an estimate of power 

ed and heating time in order to obtain a production 

lo this may be added the possible modification in de 
make dielectric heating more practical, as well as 

tions of materials such as adhesives and_ binders, 


eact better to electronic power 


By Frank W. Curtis 


Dielectric heating is carried out by vacuum-tube genet 
ators, or oscillators, which transform electrical energy te a 
high-frequency field. A typical circuit diagram is shown in 
Fig. 1. Usually, 220v ac is stepped up to a high voltage and 
rectified to de, providing the power supply portion of the 
circuit. This current is then converted to a high frequeney 
alternating current, which in turn is applied to the electrodes 
and into the work. The most popular generators in use pro 
vide output power of from 1 to 50 kw 

Dielectric generators operate usually at frequencies of 2 
to 50 megacycles (million cycles per sec.), and at voltages 
of from 4,000 to 12,000 volts. The frequeney should be such 
that it offers the greatest loss factor, to utilize the maximum 
capacity of the generator. The voltage should be as high as 
possible, but shghtly below the point where flashover occurs 
The usual practice is to raise the voltage to a flash-over point, 


then reduce it to a safe operating value 


Power Calculations 


The voltage through a non-metallic piece to be heated 
should be uniform At high frequencies, however, a wave 
length is created, so that a limit in the length of the electrode 
must be considered, Usually, the length of electrode is from 
1/10 to 1/20 of the wave length. At 15 megacveles the wave 
leneth is 20 meters, and at 20 it is 15 meters. As a rule. elec 
trodes of 2 to 3 ft in length, used at a frequency of 15 mega 
eveles can be used with little variation in voltage. For work 
that requires longer electrodes, 6 or 8 ft for example, tuning 
stubs should be provi led to the electrodes, or the electrical 
circuit connected so that a uniform voltage will be distri 
buted over the entire length of the electrode 

The most common form of electrode is flat, as shown in the 
diagram, Fig. 1, although many other forms and shapes can 
be used, One electrode is grounded and the other is the high 
voltage potential. Between these electrodes are many lines of 
electrostatic fores Material placed between these plates, 
which are usually made of brass or aluminum, becomes the 
dielectric to complete the circuit, and the rate of heating is 


influenced by the voltage and frequene v of the field. and the 
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WER SUPPLY OSCILLATOR CIRCUIT ELECTRODE 
RTS 60 CYCLE ) ( CONVERTS RECTIFIED ) | (APPLIES A HIGH ) 
LTAGE 220 4, DIRECT CURRENT TO HIGH FREQUENCY VOLT 
HIGH VOLTAGE ( VOLTAGE. HIGH FREQUENCY AGE TO WORKPIECE, 
URRE NT | ( ALTERNATING CURRENT, FOR THROUGH 
N MEGACYCLES HEATING 
Typical circuit diagram of a vacuum-tube generator for a 
ric heating installation. Such generators provide power out- 
f from 1 to 50 kw, at frequencies of from 2 to 50 megacycles 
range from 4,000 to 12,000 volts 
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Fig. 2. A number of methods of gluing are shown in the sketch 
above. The form at A incorporates parallel electrodes, between 
which the assembly is placed. At B, by using a grounded press 
several assemblies are glued simultaneously Glue-line heating 
where the energy is limited largely to the area around the glue 
s shown at C. Another form of glue-line heating is seen at D 
where the electrodes are a horizontal position 
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loss factor of the work (power factor X dielectric constant) , 
expressed: 


1.41 efE-—W 


Ww here: 
1.41—Constant that takes care of power loss in circuit 
e Loss factor of material 
f Frequency in megacycles 


)*==- Voltage impressed into material 
W = Heat in watts per cubic inch 

This formula is used to calculate the power needed to heat 
a given material, and to determine the size of generator 
required to perform a specific job. The most common 
formula, usually considered by the user of a dielectric heat- 
ing unit, is to work from a given available output power 
rating, and then calculate how much material can be handled 
from that source. 

To determine the Btu’s required to heat a non-metallic 
mass, the formula is 

Btu=SW AT 
where: 

S=—Specific heat of material 
W=— Weight of material to be heated in |b 
A. T=Temperature rise in deg F 

This calculation determines the power required inde- 
pendently of time. For example, to heat 4 lb of a material 
with a specific heat of 0.45 to 150 deg F, then: 

x 150 x 045270 Btu 

Since there are 56.7 Btu kw, then with a 10 kw output gener- 
ator, or about 560 Btu min, the heating time would be 
270/560, or a 15 min 

In Table I a list of many common materials heated by 
high-frequency power, listing the physical constants neces- 
sary for calculations, is given. With some materials, the loss 
factor changes as heating takes place, usually increasing at 
the start of the cycle as the load warms up, which results in 
quicker heating. As the material dries out the loss factor 
decreases and the rate of power absorption falls off. In dry- 
ing, for example, load characteristics may be maximum at 
the start of the cycle then fall off proportionally as moisture 
is evaporated, indicating that the drying operation has been 
completed. These readings are indicated by meters recording 
plate dissipation. 


Wood Assemblies 


In the gluing of wood by dielectric heat, it is sometimes ad- 
visable to substitute the glue used in order to obtain best 
results. For example, animal-type glues are replaced by urea 
and phenolic base glues because of their superior setting 
qualities when subjected to dielectric heat. They have excel- 
lent water and moisture resistance, and can be set up in a 
matter of seconds at from 200 to 250 deg F, the urea setting 
at the lower temperature range. While these glues set at 


Fig. 3. As shown above, electrodes for dielectric heating can be 
shaped to conform to the outline of the work being processed 
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FINGER ELECTRODES 


MITER JOINTS LAP JOINTS 


Fig. 4 illustrates the use of the finger electrode in dielectric heat 
ina. At A, E and F are shown various joints possible witt 
electrode, while at B, C and D are seen steps in the evolut 

an economical joint through the elimination of the miter formerly 
used, then redesign of the rounded corners into the efficient form 
shown at D. 


room temperature in 4 to 8 hr, the advantage of dik 

heat is the elimination of storage space, and extra hay 

because a dielectrically glued assembly can proceed 
mediately to the next operation, thus permitting a conti 
flow of production. 

Wood gluing differs somewhat from other dielectric heating 
operations. Because of the difference in loss factors betwee: 
relatively dry wood and moist glue, it is possible to dir 
most of the enegry to the glue line, without developing t 
much heat in the wood. This variation will depend on the 
relation of the electrodes to the glue line, and the typ. 
assembly being handled. 

A common form of electronic gluing is shown at A in Fig. 2 
using parallel electrodes, between which the assembly 
placed. Another similar form is shown at B, in which sev 
assemblies are glued simultaneously in a press, the frame 
which is grounded, and for which set-up a flat plate electrod 
is placed between the assemblies to be heated. In both of 
these examples some energy goes into the wood because th 
voltage must pass through the entire charge. In the examp\ 
at C, however, typical of glue-line heating, the elect 
are at right angles to the joint, so that the energy is larg 
limited to the glue. Another form of glue-line heating 
shown at D, where several sections are joined together. The 
limitation for glue-line heating is the length of joint in r 
tion to available power, although a joint longer than 12 
might present problems due to the dissipation of the ele 
static field. 

Electrodes can be shaped to conform to the outline of a 
assembly, as illustrated in Fig. 3, which shows an ele 
cabinet used for gluing a hardwood facing around the « 

a plywood panel. The hardwood edge strips are held ! 
against the panel by a series of small air-operated cl 
The upper electrode is attached to the hinged cover, w 
lowered during the heating cycle, requiring about 2 n 

Another form of electrode for wood gluing is the fingt 
type, shown in Fig. 4, at A, arranged with two gr 
members on the inside and the high-voltage finger e! 
on the outside, so that the field covers the entire join! 
glued. This stvle of heating has often resulted in n 
uring economics. For example, the box at B, forme! 
with a tongued joint, and a brace nailed on the ins 
quired several hours setting time. Finally, the corn 
rounded as at C, so that tongued joint, which only act 
means of assembly, was completely sanded away. B 
electronic method, the joint is made, as at D, using 
sure fixture to hold the sections firmly together for 
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ELEC 
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ELECTRODES 
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A dielectric installation using a continuous feed belt is 


this set-up, for the baking of cores, the material 
ween two parallel electrodes for baking 


ng the heating cycle. Other forms of corner 
an be made this way are shown at EF and F. 


Dielectric Core Baking 


| ectronic core baking, the process of making cores is 

is usual with the exception of the sand mix 

ising core oils, such as linseed, a thermosetting 

er of the dry or liquid type is used, because of its 

setting up qualities at lower temperatures of about 

eg F, as against 450-500 deg F for oil-mixed cores 

\ ile, a dielectric core mix is less expensive, with the 

antage of having better collapsibility and shake 

icteristics. The speed of baking, too, is a feature, 

e average core, up to 5 or 10 lb, can be baked in 

tes or less, as compared to 2 to 4 hr with an oil core 
tional oven 

Fig. 5 is illustrated a typical core-baking set up, using 

ious feed belt, onto which loaded coreplates are 

Che cores pass through parallel electrodes, from 

ipor is blown off and exhausted, as heating takes 

Che electrodes and a portion of the belt at each side 

npletely enclosed in a metal tunnel housing, not 


\ tageous features of electronic core baking are the 
gh bake obtained, and the elimination of overbaking 
oisture has been evaporated. A sand core, like any 
material, is a poor heat conductor, so that with con 
baking a wide temperature gradient exists 
LE OF DIELECTRIC CHARACTERISTICS 
Specific Dielectric Power 
| Material Heat Constant Factor 
| Btu/ lb At 1 Meg! At 1 Meg 
Deg. I 
0.19 5 —9 0.06 
0.3—0.4 1.5— 7.5) 0.0] 0.038 
| Plastics : 0.6—0.68 | 6.1— 6.4 0.052 
ose Acetate 0.3—0.45 | 4.5 7.510.038 —0.06 
1.8 7.0 0.05 
| ( mmor 0.19 7.6 RO 0.008 
0.20 6.0— 8.0 1.04 —0.07 
tt Drv 2 0 2 6 0.005 
tie Cast 0.3 —0.4 5.0—11.0 | 0.01 0.1 
rormaldehyvde| 0.38—0.42 | 4.5— 6.0) 0.07 —0.15 
1.35 2.5 0.05 
0.53 2.6 0.008 
6.5 7.5 | 0.005—0.015 
H i 0.48 2.5— 2.3 | 0.006—0.02 
el ‘ 0.4 6.0— 7.5| 0.03 —0.04 
59 0.065 
1.45 3.4 0.019 
54 4.4 0.033 
D7 3.3 1.039 
1.42 3.6 025 
¢ 1 will va with te era 
Trequencyv changes 
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Fig. 6. Four methods for heating or drying thin sections are il- 
lustrated here. At A. where the sheets cannot be stacked, finger 
electrodes are utilized to obtain heating efficiency. Flat electrodes 


are used at B. where the materia passed between them on rolls 
sO as to gain maximum heating time the field. Drying of books 
as shown at ( handied easily by staggered electrodes. Sieeve 
electrodes are employed at D for the drying of cardboard mailing 
tubes 


Dielectrically-baked cores, on the other hand, are equally 
cured throughout their cross-section, which reduces gases 
resulting from trapped moisture. A 15 kw output generator 
will bake approximately 700 lb of cores per hour, with a 


moisture content of 4 percent 


Handling Thin Sections 


The heating or drying of thin sections sometimes is limited 
by electrode spacing al d the danger of flash over Also with 
some thin work it is difficult to load sufficient energy at a 
fast enough rate, one such example being the drying of ink on 
paper. One solution in such cases is to stack several thick 
nesses and to heat them simultaneously. Where this cannot 
be done, such as in the case of progressive heating of strip 
material, it is sometimes possible to use finger electrodes as 
shown at A, in Fig. 6. The fingers are alternately connected 
to the power source, so that a field is set up between 
each finger through which the work passes Another way is 
to use flat ele trodes as al RB and to arrange the feed of the 
work in such a way that it passes back and forth over non- 


metallic rolls, and thereby remain in the field long enough to 


become treated. The drying of glue on books is handled by 
staggered electrodes, as shown at C. Using a urea-type glue, 


such an operation can be handled in 5 to 10 sec. The same 
form of electrodes can also be positioned above and below 
the work, so that the work passes between the fingers, much 
like the example at A Another style of electrode is the 
sleeve type illustrated at D, such as used for the fabrication 
of cardboard mailing tubes. A modification of this design is to 
use a metal mal drel wi ich is grounded, and to have the ‘ uff 
or sleeve electrodes connected to the high-voltage lead of the 
power source 

Because of the high voltage required for high frequency 
heating it is necessary to provide electrically interlocked 
shields around the electrodes. These shields also provide a 
means of reducing radiation to a point where interference to 
communication systems and other electrical instruments 1s 
overcome, Electronic equipment of this kind must operate 
within an allowable radiation level of 10 microvolts per meter 
at one mile to conform to the requests of the Federal Com 


munications Commission. Otherwise, the equipment must 
have a frequency stability enabling operation within re 
quired frequency bands of 13, 27 and 40 megacy¢ les 
Dielectric heating offers high efficiency of power or heat 
conversion to the material to be heated Usually. there is 
little loss, if an hecause only the material in the field will 
absorb energ Contrasted with conventional oven heating, 
where ofter vy trom 10 t 35 percent of the input energy 
in Btu's is utilizes the ad, dielectric heating provides 
economical heat. a ma cases a lower operating cost 
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TION THRU ELECTRODES 

| 


Temporary dies for sheetmetal working 
results in marked economies 


Alloys for Blanking and Forming 


\ WARTIME DEVELOPMENT that has gained increasing usage 
| since the war is the application of zine-base alloys for 
short-run blanking and forming of sheetmetal parts 

Born in the aircraft industry during the early nineteen- 
forties, because of the need for accurate reproduction of a 
limited number of parts, these alloys have found their way 
into a number of industries since, and surveys indicate that 
a considerable number of other industries can benefit from 
this economical method of die manufacture. 

One of the most popular of the zinc-base alloys is Kirk 
site “A”, produced by the National Lead Company. With a 


composition of 3.5-5° aluminum, 4% copper, about 1% max 
of magnesium and the balance zinc, the alloy has a melting 
point of 717 deg F. ‘Tensile strength of the material is about 
37,800 psi, which compares to a value of from 18,000 to 
50.000 psi for gray cast iron. 

Chief advantage of the dies is their low cost of manufac- 
ture, and the relatively high volume of production on some 
parts which can be obtained. Since the material can be 
cast-to-shape from plaster molds with little finishing required, 
overall cost of the die is small when compared to that of the 
conventional steel die. At the same time, life of the die 
varies from a few hundred parts when working with heavy 
material or complicated designs, to as high as fifteen thou- 
sand or more on light materials with simple contours. 


Making the Pattern 

One of the characteristics of Kirksite A is its ability to 
faithfully reproduce the surface of the mold from which it 
is cast. Plaster pattern manufacture must, therefore, be 
undertaken with considerable care. 

While either wood or plaster patterns may be used with 
success, the latter are less expensive, and produce results at 
least as good as wooden patterns. Many users combine the 
use of plaster patterns with drawings designed for use with 
the so-called loft template method of pattern manufacture. 
Here outlines from the drawings are reproduced on a thin 
steel sheet, comprising a series of transverse cross-sections 
equally spaced along the center line of the die. In reproduc- 


This three dimensional form is filled with plaster of paris to produce 
a smooth, accurate pattern 
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By Gilbert P. Muir 


Approximately 1200 of these 0.037 in 
one rolled Kirksite die and formed on cast Kirksite 


ing these outlines on the steel sheet, the patt 


a pantagraph or photographic methods to prov 


steel parts were 


age. When the templates are sawed out and sé 


sections of paraffine-dipped plywood are space 


+ 


d to 


tor s 


ip 


blanked 


vie and ¢ 


LerTnmakel 


hyy 


honeycomb, which is then filled with the plaster of paris 
inforced with hemp fiber. It 
drying, the pattern be coated with shellae to a 


of moisture. 


1s 


recommenae 


Foundry Practice Relatively Simple 


ad +} 


Speed and simplicity are among the advantages 


without complication if a few precautions are observet 


With the low melting point of Kirksite (717 
investment in foundry equipment is not excessiv 


ordinary oil- or gas-fired furnace with iron me 


suitable. Care must be taken here to insure 
the composition of the pot selected is such that the pot 


q 


‘ A 
¥ 


Good pattern practice is reflected in 


attention to finish and 


} 


accuracy 


the view shown abov 
produces results 
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of 
site in die manufacture, and foundry methods are get 
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by the zine alloy National Lead suggests one 
has proved satustactory: ( 3.00 si. 1-2 
0.75 Ni, 2-2.50%; Cr 1.10-1.20 Mi 
\ chemicai coating ls also available LO Proved 
elting 1 is advisable to keep the melt under 


Lem px iture control: if the charge is to be held 


th of time, holding the melt at 800 deg F will 
ttack on the iron pot 
int advantage of the alloy is the tact that after 


served its purpose, the metal can be remelted and 


eg 


recovery ol 95 percent or higher Remelting is : 
f a little molten alloy is present in the pot to aid : ee & 
sfer to the scrap die Dirt and oxides are se pa 
e addition of a few pounds ot a 50-50 mixture ol . } ‘ 
ic and zine chloride One precaution to be Ss 
re is that extreme care must be exercised to pre Over 400 1 £4) part were produced Kirk<ite forn | E 
tamination of the zinc alloy by lead or tin, even ing dies tht j { V ble. Material was 0.09] thick 
untities. Since either lead or tin is detrimental Jepth of . 
g characteristics of an aluminum-zine alloy, they stress points as the d ; To reduce | steel inserts : 
ided from the melting pot can he ' s manufacture 
Rolled K sit sheets ive beer ised successfully in a Ny 
Preparation for Casting number of instances where production requirements have not 
en-mold method of casting is recommended for iustihed the cost of stes ) ch and du Generally a steel 
hk s the most satisfactory process for obtaining good pun h is el é Col netion with a Kirksite A die 
Briefly, this process involves placing the pattern When desig e blanking Kirksite dies, it must be kept in 
ed platform which rests on the floor The platform mind that there s he no clearance between the pune h 
ie dimensions as the exterior of the flask that is ind die. The ilue of t material in blanking is that it has : 
ind the flask is placed around the platiorm with a tendency to ! y ft the punch and thus keep the > 
fitted inside. After dusting the pattern, fine sand cutting edge f clearance is present rapid failure ; 
the surtace then additional sand is shoveled will oct 
ed dow! No vents are necessary except with un 
ep dies Excess sand is leveled off, and a cover Economies of Zine Alloys 3 
g the platform on which the assembly rests is The use of es es has spread from the aircraft 
top. ‘The entire mold is turned over, the pattern a er ee ere production is not high enough 
Wn, and any required patching is done on the mold to warrant « entiot e ena Automobile manufacturers a 
s generally done on one end of the mold; some have discovered tl] economies available when limited pro : 
prefer to pour directly into the mold, but this 1 duction runs are present. But and commercial truck manu 
ea facturers have epended upon the dies for some years 
Thus we several advantageous cost factors in con 
Design Considerations nection with temporary dies: the complete die can be med: 
\ ; been mentioned earlher, little if any finishing is from draw go t die, s etimes in a ittle as one day; labor r 
the dies after casting and generally the first lew eosts are creat Lhe lie material 1s ict ialls a 
ire sufficient to further polish the die when the capital inv ent nee it in be ed over and over Phi 9 
‘ g stamped is steel. In the case of aluminum, a number of parts w he made from one die varies 
aft grinder fitted with a fine abrasive dise will pro naturally t the ( thickness of matenal being 
stactory polish formed t} a the forming operation Howeve ; 
repair oO! resurfacing, Kirksite dies Can be built , i numils ; es if " heen found more economical to 
ling, using either a Kirksite A or straight Zine rod make ip t ri ‘ illo lies to produce i part 
hard-surtacing of the alloy has been accom ather tha ‘ one set of ous ate to p miuce 
electroplating chromium on the wearing surfaces the same a { | temporary dies have a wide ap ; 
Since the die material is softer than the material plication a Hrocess of aluminum. magnesium, steel 
ped or formed in many cases, wear occurs at suc! Inconel, stainl te , naterials such as Formica Z 
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PART TWO 


Chemical Treatments for Metals 


By A. E. Durkin 


GENERAI 


N TREATING ALUMINUM to obtain maximum corrosion re 
| sistance, coatings are produced by (1) electrolytic and 
(2) chemical means 

The most commonly used electrolytic coatings in this 
country are those produced in the sulphuric and the chromic 
acid baths. In these baths, the parts to be treated form the 
anode in the bath and are processed for varying lengths of 
time depending upon the thickness of oxide film required 
This thickness determines the ultimate corrosion resistance 
The films are composed chiefly of aluminum oxides, which 
ure high in abrasion and corrosion resistance and have good 
insulating qualities 

The resultant films are treated in hot water or a dichro- 
mate solution which seals the coating and prevents staining 
Thickness of the film formed is between 0.0001 and 0.001 in., 
with an average of about 0.0003 in. A comparison of the 
anodic processes is found in Table IT. 

From an equipment standpoint in both processes, it is 
necessary to know what type of stock is to be anodyzed as 
different stocks draw different current densities. This is 
illustrated in Fig. 8, which gives the voltages and the peak 
and average current densities that are had in both the sul 
phurie and chromic acid processes in a nickel tin alloy and a 
silicon copper alloy. Using chromic acid, note the high cur 
rent density on the nickel tin alloy. The peak current 
which is had is 147A/ft* while on the silicon copper alloy it 
is 55A/ft®, In the sulphuric bath, with its low voltage, the 
maximum current is 50A/ft* with a leveling off current of 
approximately S6A/ft" in one case and 10A/ft* in the other 


Chemical Treatments for Aluminum 
Of the chemical treatments for aluminum, those com- 


monly used are the chromic acid type, phosphates and 
alkaline dichromates. These processes differ from the anodic 


¢ CURRENT DENSITY VS. TIME 


TIME — MINUTES 


Fig. 8 Illustrated above are the voltages and peak and average 
current densities encountered with both the sulphuric and chromic 
acid processes using a nickel tin alloy and a silicon copper alloy. In 
both baths the nickel tin alloy shows the high current density 
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ELECTRIC CO. 


processes in that no electrolytic 


the processing time is generally shorter 


ever, possess the corrosion resistance n 


sistance of anodic films 


For the most part, they are 


This is not universally true 


We have used the Alrok proce 


of America on some parts ar 


hours salt spray resistance on 


corrosion depends on the part being processed 


considered 


r 


equipment is n 


he aon 


the al 


Tus 


as bases for 


of casting scale, the preprocessing of the 


the operating conditions of t 


wise being used for the treatment of 


used only as a base coat for paint 


Comparison of Coatings 


\lodine, a process of the American Chemical i 


pany, is likewise used extensi 
minum. This has a decided 


coatings in that the processing time is 


as the photographs will 
ss of the Aluminum Com 


id have obtained up to 
uncoated parts Phe 
the a 

part, and 

he bath. Phosphating 
aluminum, b 

Pair ; 

vely in the protection 

advantage over some 

short We a 


experience with this type coating on anything but cast 


\{ comparison of these coatings is shown in the follo 


paragraph. Bear in mind, however, that 


pertinent only to the parts processed and may n 


this informat 


rt | 


in all Cases. In any chemical or electro-chemical proce 


aluminum, whether it is Alodine, 


protection resistance 


Alrok, 


cycle must be set up in order to obtain maximum cort 


Or An 


i\ 
ody 


pal 


ila 


Electrolyte (% ) 
Temperature (deg F) 
Current Density A/ ft 
Sheet Stock 
Cast Stock 
Copper Silicon Alloy 
Nickel Tin Alloy 
Volts 
Processing Time (Minutes ) 
Thickness of Films (in.) 
Reported Weathering as 
Salt Spray Resistance 
Sheet Stock 
Uses Sulphuric Acid 


tection is required 
Where change in 
mension is not 
portant 


where acid = can 
trapped 


Where maximum pro- 


rABLE II—COMPARISON OF ANODIC 


Sulphuric 


Acid 
15-25 
68-72 
10-20 

15 
50 


10-20 
10-30 


0.0001-0.001 0.0001-0.00! 
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Chromic 
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$5 
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)-40 
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6 mos. 


“hromic Acid 


di- Inspection 


W here 


change is important 


im- porosity 


Should not be used Can 
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143 hr on the salt spray test the above castings were com- 
y corroded 


The above castings were subjected to the salt spray test for a total 
of 1453 hr 


A comparison of the corrosion resistance of a phosphate treated die casting and that of an Alrok treated casting is shown here. It should be 


at the phosphate coating is used primarily as a base for painting 


[ ) shows a comparison of the corrosion resistance of 
sphate treated die casting after 143 hours on salt 
that of an Alrok treated casting after 1453 hours 
er coating as noted is used primarily as a base for 
these parts are unpainted. This picture would 
e that the Alrok film is certainly more than a base 


paint and offers considerable corrosion resistance in 


mparison between an Alroked and Anodyzed sand 
t is shown in Fig. 10. The parts were on test 694 

Note the superiority of the Anodyzed part over the 
\ part and that of the Alroked parts over the un 


Corrosion Resistance 


1] shows a comparison of the corrosion resistance 
0 hours in salt spray of various treatments for alumi 
as a base for paint and as a protective treatment 
Note the condition of the Alroked piece 


\ wrent 


discrepancies in the salt spray resistance of the 
oatings can be explained in that the surface prep 
prior to processing govern the final corrosion. = re 
Note the corrosion on the anody zed part in this 


Tap This was a die cast part in which the casting 


rather than as a final finist 


skin was not removed prior to anodyzing It should also be 
pointed out that casting scales differ and in some cases 


need little or no oxide removal, while in other cases results 


are not too important if the parts have not been deoxidized 


Processing and Magnesium 


No suitable coating is available for magnesium which will 
match in corrosion protection the films formed on alu 


minum. Research is continuing and it is hoped that such 


i coating will soor he available 

The most commonly sed method of protecting mag 
nesium ts bv a suitable HI acid precleaning process fol 
lowed by a dichromate treatment In no Cases 1s much 
over 100 hours salt spray resistance obtained on an un 
painted film without show y some signs of corrosion 

Fig. 12 shows magnesium castings after 177 hours on salt 
spray Note the 1pye left endshield and compare it with 
the lower right The former is ur protected while the latter 
has been dichromate treated and primed with a= zin 
chromate prime The intermediate samples progressively 
show more corrosion resistance than the untreated ones 


The main corrosion tre bles with magnesium occur when it 
is in contact mn othe netals and electrolvtic corrosion 


results Fig. 18 shows two magnesium endshields after Jess 


4 


Yea 


An Alroked and an Anodyzed group are compared here in a salt 


f of 694 hr 


™ 

No Treatment Alrok Anodyze (Sulphur " 
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Alrok 
Deoxidized 


Alrok Anodized 


all 


Alodine 
Acid Rinse 


\ 
ayn! 
Alodine Bonderite Deoxidine Ten percent Sodium Phosphate Untreated 
Deoxidized - No Rinsse Phosphoric Acid Oxalic Acid 
One Min. Dip 
Fig 11. The test effects on corrosion resistance of various treatments for aluminum, both as a base for paint and as a protective treatment, are 
ibove. The salt spray test was conducted for 300 hr, and only one-half of each part was treated 
than 100 hours in salt spray Note the difference between sented should serve only to emphasize that the fi 
the right and left endshields. The cadmium plated hard rosion resistance of a process depends on many prept 
ware contact areas on the right specimen are completely ing factors which must be considered prior to the sels 
corroded and the hardware has fallen off. In the left end and installation of that process 
shield almost 100 percent protection is had with an insulating 
paint barrier between the magnesium and the inserts. 
While no effort has been made to discuss in detail the Reprints of this and other technical articles 
processes mentioned above, we have however attempted to eee The Fool Engineer are often avail 
highlict able at cost. It is necessary, however, to request 
point out some of the highhg its in each and where possible such reprints promptly. 
to show their equipment requirements. The test data pre 
7 
| 
t of 
ey. 
| V4 
| 
= 


Untreated 
Dichromate Treated 


Zinc Chromate Primed 
Dichromate Treated 
Zinc Chromate Primer 


Fig. 12. Effect of 177 hr exposure to salt spray on magnesium cast- 
ngs. At upper left and lower right are extremes in the test: former 
S untreated, while latter has both dichromate treatment and zinc 
chromate primer 
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Dichromate Treated Dichromate Treated 
Primed 
Finished 
Fig. 13. Electrolytic corrosion effects on magnesiun 
in the test shown above. Note contact areas where 


hardware joins the magnesium parts. At left almost nplete 
tection is obtained. while at right corrosion is advanced 
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r ESSURE REQUIRED to make a cut on a piece of metal 
he strength of the material and on the area 
Resistance of the metal t 
ries with the kind of material and its temper. The 


e cut is the product of the length of the cut and the 


ch the cut is made 


of the material, and the maximum pressure whicl 


CKHeESS of the 


x Ss: in which L is the cut in in hes, ‘I 


material in inches, and Ss the shear 
of the material in ps! 

f which is usually used in cutting pressure 
the tools, be 


it is assumed that the 


ormula 
ms regardless of the effect of shear on 
allows some margin of safety, 
ist cut through the entire thickness of the material 


lition necessary only under extreme conditions of 


nt clearance When tools are ground with shear, or 
hes are staggered in piercing operations, the actual 
e will be less than I But 


in the cutting load, it 


since tools become 


cause a Triste is advisable to 


naximum pressure formula in calculation 
lool Penetration and Shear 


en correct clearance and keen cutting edges, the metal 

gh only part of its thickness. The rest is broken 
g The portion of the thickness actually cut by the 
This depth 


the depth penetrated by the punch 


th the metal, but is usually greater on soft metal 

ilues, in terms of a percentage of metal thickness 

‘ f the allovs of aluminum, are given in Table 18 
| pressure required to overcome resistance to cutting 


given area may be high when there is insufficient 


e between the cutting edges, and when the cutting 


es are dull. The pressure may be decreased in two ways 
t by increasing the clearance, although there is a spe 
inge within which clear cuts are obtained. Increase 


tl will cause distortion of the work secona 


This Is 


lis range 


ng the 


area being cut at any one instant 
erinding the cutting edge at an angle—or, as it is 
putting “shear” on the tool 

\\ the cutting edges of the punch and die are parallel 
gy action takes place along the entire periphery of the 
e same instant. Involving maximum cutting loads 
lition may tax the capacity of equipment on long 
igh thick, strong material Io reduce the cutting 
ear mav be ground on the tools as suggested by Figs 
is ind 119 wt 1 h show punch die combinations with 

t shear, supplemented with load diagrams 
se shear on the die and punch tends to respectively 
the stock and punching, it is important that shear be 
on the propel tool member If flat blanks are re 
shear must be on the die, and if the piercings are 


fTABLE 13—TOOL PENETRATION IN CUTTING 


Depth of 


Relative Hardness Alean Alloy Penetration 
Soft 28-0 38-0 25% 
Medium 2s8-H 38-H 15% 

Hard 17S-T 2458-1 


scrap and tl 


incorporat 


be balan ea 


ing of the di 


the clearan 


are shown i! 


if 
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n shear would be 
hve she i she ile 
ld CAUSE creep 


thereby 


unbalan« ed sie 


reduc ny 


ing i small punches tend 
to skid on the stock a is a result, mav bend or break 
When piere ing le the et re usual prac tice 
to stagger e p } ig This stagger 
ng | is the sa e effex j she alt he gh. for smooth cutting 
action, the punches sh« ffer in length only an amount 
P ] NORMAL 
CLEARANCE 
+| 
INSUFFICIENT 
i \ 
SHEAR= O 
T THK KNESS 
AMOUNT MAX.| 
OF SHEAR 
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t 
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0 t et st 
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t t shear be flat. At 
and thee th bat 
ft tag ’ t f pu € t 
t f riaht trat t 
| 
| equal to the depth of penetration. If the steps are too great, Small cams, pawls, watch gears, and calculating 
the result is a jerky series of loads and releases parts may be shaved to extremely close limits of ac 
| When applied in a vertical direction, cutting load has a For best results, the amount shaved must exces 
pinching effect on the metal located between the cutting amount of “break” on the edge This may necessita 
| edges This exerts an outward force on the metal adjacent than one shaving operation Dies must he 
| to the cut, as shown in Fig. 183. To avoid this, ample clear well guided, and the edges kept keen; also, press spe 
ance should be allowed in addition to staggering the punch be slower than for blanking operations. Fig. 123 sl} \ 
es as stated. This holds particularly when piercing groups of a blank with the “as blanked” size, with dotte 
closely spaced holes, as it has the effect of reducing the cut first and second shaving steps. Details B ( 
ting load as well as its outward component show the need for shaving operations when 
a walls are required on a cut edge 
” Because clearance varies with the metal thickne 
In punch terminology, shaving refers to an operation in amount to be shaved off also varies with the eta 
which a pre-cut edge is made smooth by removing a small ness. This amount, as well as the finish required 


amount of metal from the face of the cut edge. Referring sitate more than one shaving operation to ] 


back to Fig. 109-¢ Installment 12, April issue—it will be quired results 
The radius on the edge of a typical bl ink I 


Shaving allowances are given in Tal 


noted that the cut edge is smooth on the cut band. and rough 


on the break. This roughness may be objectionable for cer ened somewhat by shaving in the opposite dire: 


tain press products, both blanked and pierced ink. Or, if perfectly square corners are essent | 
While a machining or reaming operation may follow blank may be swaged before shaving, although at some sac 
ing or piercing im rare cases, a press product requiring pet thickness. For extremely fine finishes, a round-e 
fectly smooth edges or holes can be shaved to obtain the 0.001 to 0.0015 m. “small” may be used 
required finish fo allow for shaving, blanks and _ holes Foreing the blanks through a die like this prov 


should respectively be made slightly oversize or undersize burnished finish on the edge 


BLANKED 
FIRST SHAVE 


1A 
14 
| Wy 
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tion to | 
sys, 
A D B C 
t of et to be shaved t btain a f hed edas A chow 
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LEGEND 
| NORMAL CLEARANCE 12% HEIGHT OF BURR ON 
——-—-— EXCESSIVE CLEARANCE 5024 EDGE. SOFT METAL 
INSUFFICIENT CLEARANCE 347 EXCESSIVE CLEARAN 
—— THEORETICAL CURVE | 
+ STOCK THICKNESS 
IE 
3 
t+N 25 
| 1,3 
++ 
tr am 
Qo 
an+ Hs > 

60+ 

~ ; 

php 
0+ by DEPTH OF IMPRESSION IN 

A REL ATION TO PUNCH SF TTING 

oe 030 050 .070 | .090 110 130 ISO 170 190 20 230 .250 .27 2x 3 
EXCESSIVE CLEARANCE | | } 
(LAG BETWEEN PUNCH MOVEMENT AND IMPRESSION DEPTH 
INSUFFICIENT CLEARANCE | 
rABLE 14—SHAVING ALLOWANCES IN INCHES 
edges ese characte 
ist. Shave Final Shave since the ef eis iliv arranged 
Phickness Allowance Allowance tc plet ep t me rapid blow of the 


0.05 0.006 
0.06 0.007 observe Une ent their characteristics 

0.08 0.007 0.003 separately. Therefor er to study the mechanics of a 

0.100 0.008 0.004 eater detai 
0.013 0.007 

0.250 0.020 0.010 ndertake ed below a 


ests erent grades of edge fi es. sha 1/18 in. thicl 
jues What is a standa I \ i ‘ | ereentavge of the 
e trade FOOd standard Oost cut edges meta | weet e| 
s tree tre burrs and whi Ca be cut with a repress {] ent clear ct 
Creme speaking, the i decreases as The tools irate punetl 
ncreases Oweve!l there 1s a ) t where the Ni ] enranees 
i be s creat as to cause bur edge of letarle his 
| i hnish theretore clearance 
ent to allow the metal to fracture, vet without . > 
PUNCH NUMBER 2 y 
forn lo satisfv these conditions. the 
isually enough to show clearly the three chat Clearances 
ie cut—namely, the sheht rounding of the designation Excessive Normal 
+t har | hrea) Die Diameter inches 1.260 1.260 1.260 
e pana ind the break 


Punch Diameter. 1.216 1.248 


edge presumes a special fin See ee Dia. differences 0.188 0.044 0.012 
se of accuracy requirements, or because of the Clearances di 0.094 0.022 0.006 3 
loGnite | Clearance, percent 50 12 
it l i¢ Is ‘ ‘ i «i 
tio \\ e this might normally be -consideres 
sa special edge finish often used as an aid to a The pre ( cl f type of «o tor 
it Ol Cul ‘ ety ! 
ry” . 
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punch No. 2, and the third, with imsufficient clearance, used 
punch No. 3 


would render the impressions difficult to see, only the second 


As photographic reduction of all test pieces 
of these groups is shown here. Since, in all cases, the punch 
was first brought down to just touch the stock, as indicated 
at O, and successively lowered in increments of 0.010 in 
until penetration occurred, this group may 
typical of all 


be considered 


Examination of the progressive impressions on each test 

piece cut indicates that clearance is an important factor in 
determining the type of cut edge obtained, as well as the 
extent of punch travel through the stock necessary to cause 
separation. The conclusions are briefly summarized: 
l Effect of excessive clearance. (a) Separation occurred 
with less punch travel as the hardness of the metal increased 
Thus, separation occurred at Sta. 29 on Alcan 2S-O; at Sta 
25 on 25-H, and at Sta. 20 on 178-T. (b) Deformation of 
the metal was most pronounced on the soft metal, the harder 
metal indicating a resistance to deformation. Depth of the 
first impression on Alcan 28-O was 0.002 in., whereas the 
next two grades did not show a permanent set until the 11th 
and 12th impressions 
2. (a) With normal as with excessive clearance, spearation 
occurred with less punch travel as hardness increased, and 
at an earlier station—as, for example, at Stations 16, 14 and 
% in the order of hardness. (b) Deformation of the meta! 
before the punch started to cut was less pronounced with 
normal clearance, although following the same trend. (c) 
Progress of the punch through the metal was more or less 
proportional with the punch settings, indicating that the 
clearance used was sufficient to permit fracture to take place 
without the excessive deformation from excessive clearance 
or the crowding from insufficient clearance. 
8 With insufficient clearance, separation occurred at about 
the same impression of all three types of metal. This sug 
vests that, with insufficient clearance, the material does not 
break but is cut almost through the full stock thickness be 
fore separation occurs 


Flow Through the Cutting Cycle 


The term flow is readily understood in connection with 
drawing and forming operations where the shape of the 
metal is being changed. In cutting operations, no material 
change in shape takes place, but flow of metal does occur 
In order to observe this flow under correct conditions of 
clearance, sections were cut through various impression sta- 
tions on those test pieces cut with punch No. 2, and photo- 


micrographs made at 50x magnification. See Figs. 126 and 


0 | 2 3 a 5 6 7 


AC 250 _ TEST PIECE NO.4 


Om | 2 a 6 
SAC 2SH_ TEST PIECE NO.5 


AC 17ST TEST PIECE NO.6 


127, which supplement test pieces 4 and 5, Fig. 12 

With Alcan 2S8-O and 2S-H, it was possible to t 
series of sections showing the progressive flow as the p 
With Alean 17S-T. how: 


separation occurred so quickly, and with only slight 


a? 
moved through the stock 


penetration, that it was practically impossible to obt 


a 
picture of progressive flow of this metal. Separatior 
curred with so little deformation that only the impre 7 
immediately preceding the first free-cut blank was secti 
The last unseparated impression of each type of meta 
with punches 1 and 3 were also sectioned for compa 
with similar sections cut with punch No. 2. Since, hoy 
Figs. 126 and 127 may be considered typical of the entir 
series of pictures, these are not shown here 
Clearance An Important Factor 

Throughout this discussion, emphasis has been placed on 
the importance of using correct amount of clearance, on cut 
ting tools, in order to obtain clean cuts with minimum loads 
Clearance also has a decided bearing on the flow of metal in 


a cutting operation. Excessive clearance results in too much 


flow, while insufficient clearance prevents flow except 
concentrated area. The latter condition results in a crows 
of metal which prevents normal fracture 

With regard to excessive clearance, test piece No 


in a 


ling 


Alean 2S-O—can be cited as an example. With clearance 50 
percent of the stock thickness, the depth of impression No 
28 was 0.200 in. Yet, while this was in excess of stock thick 
ness, the slug was still securely attached to the stock. For 
while the actual penetration of the punch into the metal was 
less than 0.200., the excessive clearance permitted a certain 
amount of forming to take place before the punch cut into 
the metal. When the slug finally separated from the stock 
this formed portion was dragged over the edge of the di 
and resulted in a burr around the cut edge 
On the common alloys of aluminum, cuts with insufficient 
clearance—that is 3% percent—prevented separation fron 
occurring with a single fracture. When cut with insuffici 
clearance, the edge showed two or more bands of meta 
through which the punch had to cut before separatior 
curred. At an impression depth of 0.157 in., for example 
fracture as not apparent although this represents roughly 80 
percent of the stock thickness. Further punch penetratio 
would be necessary for separation 
The results of all tests can be summarized as follows 
1. Deformation increases as hardness decreases. T! 
indicated by the size of the corner radius on the upper! 
of the stock, where the punch makes contact, and 
lower face of the slug which is pushed through the die 
8 9 10 I3 
. 


}. 125 istrating result f test nine test strips arranged in groups of three. Each group consisted of one each strig 
H, and 17S-T, or soft, medium-hard and hard, in the order stated. The first group of three was cut with tools hav 
j tl na earance, and the third with insufficient clearance. Only the second group is shown here. In testing 
punch was brought down t ist touch the work, as at 0, then brought down ncrements of 0.010 in. until fu eparat 
f the st tl sive deepening of the impressions, here numbered from zero to one or re point 
t f jing the separation point could be pushed out by hand, on others they dropped out 
t were made. In other words, the slugs at these stations were actually separated but were held by 
h travel to push the free. In test piece No. 4, complete separatior srred at Station 16; in test piece No. 5, at Stat 
No. 6, at Station 8 
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lepth of punch penetration, to the point where 
starts, decreases as the hardness increases and may 
ed by the width of the cut band 

break area Is smoother on hard metals than o1 


iis 

essive clearance causes metal to be formed into the 
g before cutting starts, resulting in edge burrs 
rrect amount of clearance permits fractures te 

minimum burring 


e amount of punch travel necessary for separation 
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Increases as the learances ecreases: also the hy rnished Area 
on the cut edge increases wit ecreasing clearance In ex 
treme cases, the burnishe area indicating the amount of 


shear done bv the punc!l AV al th 


with almost ero 


clea to produce a fully burnished 
edge. A typical case w | be a “s in. thick slug cut with 
0005 PaArance vl s ab t percent In this test 
the clearan esignate is sufheient for a standard cut 
edge amo te percent of thre stock 


thickness 


Lubrication 


THIS POINT, and ¢ rally as we are nearing thre end ofl 
this Series. a hnef 1} 


SCUSSION on lubrication will serve 


to bridge forming and drawing ofr 


g i " g operations, previously dis 
cussed, and cutt ng operat : scussed here For as previ 
ously implied lubrication inks next in importance to tool 
design and construction for the efficient production of pressed 
metal parts. This ipplies | i ost al press operations 

In cuttir g operations nerced holes will plug rapidly and 


work will not strip treet) if work or tools are not properly 


lubricated lr forming and drawing—operations involving 


flow of metal the qaies will score and pi k up” if the MON 


ing surfaces of the work ire not well lubricated wherever 

they come in contact with the tools While almost any ma 

chine oil will serve for tting operations of an average na 


ture, a better lubricant i be necessary for rather heavy 


cuts. But for even the « pler d 


drawing operations. the best 
available lubric int for the part 


I particular metal being worked is 
a good investment 
Friction hetween tw solid surtlaces may hye ol two «dr 
tinct kinds: s d frictioy is when the surfaces are im actual 
contact: and fluid frietioy vhen the surfaces are separated 
by a film of hubr cant irawing operation there be 
a condition of fluid friction at the start of the draw, changing 


to a combinatior ot ff friction ind even to 


solid friction i the draw and the pressure in 


insatistactoryv lubric ition can 
he divided to three kind vith results as follows | 
Scoring of the work ay iding the tool ) Fracture of 
the work hecause of fr ClLIOT the flow area causing abnor 
mally high te e stress the drawn area 3) Uneven 


flow of metal because never} application of the lubricant 


Requirements and Ty pes of Drawing Lubricants 


The essential requirements of a good Jubr cant are as fol 
lows H ghest pie hilm strength to prevent metal 
contact het wee t he rk thie ‘ vhict ld CALL SE 
scoring an pick-up ’ Medium coefficient of frictioy 
to prevent tne eta I too freel nite the dr If tive 
coe fhic ent of trict | the meta } too Tree} 
results in unever r wrinkle Iraws If too high. it doe not 
move freely e1 £ i p ng Lowest 
surface tension to al t read rapid t) Solubilit: 
for PASE ot ) Nor efleert ov vorkmer 
reasons of eost } fre) arg j nnn 
aAnee to oper ( net portant 
on certain wort en part 1a Dlank are to he Inhye cated 
onlvw where re 


Rey 
| 
‘ 
entire area 
\ good exa ple is to be Tound on collapsible tube slugs, such = 
as pune hed at the k stow Works exe eles S are cu 
| 
i 
~ 
4" 
= sing! ey are parallel to the centerline of i 1 pa leep-drawing opera 
P P f the hreal all f iis f ra probleme tr 
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Fig. 128, a photomicrograph at 150x of effect of insufficient 
clearance on Alcan 173-T This view suggests that there is a 
work-hardened area around the edge of the cut. The grain contour 
s elongated on each side of the break 


metal. A lubricant which is excellent for steel may he poor 
on brass, and vice versa. Too thick a coating of certain lubri 
cants will cause wrinkling on thin aluminum and yet draw 

perfect shell when applied thinly and evenly. Much better 
draws are possible with a carefully selected lubricant, and 
with a little experimenting the inventory of lubricants can 
he reduced to just a few kinds. A few proven lubricants for 
use on aluminum are given in Table 15 

600 W applied on a blank will supply sufficient lubricant 
through several redraws However, Kondor Draw tends to 
dry out if not mixed with an oil, and may necessitate a 
second application in order to keep the shells sufficiently 
lubricated through the redrawing \ good combination, 
which will stay wet, is 50:50 mix of 600 W and Kondor. The 
latter, mixed with water, is an excellent lubricant for single 


draws 


Lubrication of Lithographed Stock 


Lubrication of decorated sheet metal, prior to its fabrica 
tion, is a problem because of conflicting requirements For 
while a good lubricant—and plenty of it—is the all-impor 
tant factor in extendingy die life and also the intervals be 


tween sharpening and redressings, copious lubrication softens 


PABLE 15—LUBRICANTS FOR DRAWING 
OPERATIONS 
Type of Work 


Lubricant Supplier 


Machine oil or 
Forum No. 40 or 
Amber Permo No. 


Atlantic Refinery 
- Imperial Oil 
Graphite in sol- 
uble oil or 
Petrolatum or 
lard oil 


Medium draws 


B. A. Oil Co. 


600 W or No. 140 Imperial Oil, Ltd. 
Imp. Gear Oil or Allied Indust'l 
Kindor Draw No. 75 Equip’t Co. 


i or severe 
deep draws 


TABLE 16—LUBRICANTS FOR DECORATED MET 
Type of Work 


Lubricant Supplier 
Liquid Gloss Fin- 
ish Imperial Seal 


Drawing Oil 


Coated & lac- 
quered seals 


Atlantic Refine: 
Imperial Oil, Lid 


Plain aluminum 
and Goldy seals 


Se: 
Imperial Oil, La 
Seals which must 
be from oil, and 
medium draws Straight alcohol 
perforated 
parts 

Castor oil 5% 

aleohol 95% 


Seratch brushed 


metal 
Liquid gloss 10% 
—alceohol 90% 
the decorative coating and subjects it to abrasion ar 
sible removal. It is highly important, therefore, to se 


lubricant which will satisfy both functions at a cost 


patible with economical operation 


Before deciding on any part cular type, if vere 
investigate the entire field—seemingly a large nae 
vet entirely worthwhile considering the benefits in t 


lengthened machine hours and reduction of scrap oceas 
by soft decorations 


Lubricants for cap drawing should have the f 


characteristics: (1) Must be easy to apply and (2 
lubricate high speed stamping 3) Must not coll 
to a noticeable degree nor (4) exert any appreciable 
ing action on the decoration during or after st umping 
Must have minimum smearing tendency an 6 


polish to a smooth finish during hoppering 7) SI 

practically odorless, and (8) must be low in cost 
\pparently, these specifications have been drawn 

advantage of the decorator, vet, whatever a lubricant 

for decorations is valueless if it does not ease 

metal through the dies. If decorated sheets ar 

and subsequently piled in stacks, the press 

sheets is very great and tends to force the | 

decorative coating. Suitable lubricants for cde 

are given in table 16. It should be noted, how 


decorated sheets are lubricated 


stacks, the pressure of the piled sheets, beu 


force the lubricant into the decorative coating 


Installment No. 14 will follow in June issue, THE TOO! 
ENGINEER. 


EDITORS’ NOTE 

This Series on Aluminum Presswork, by Mr. | 
Lengbridge. will be concluded in the July issue 
The Tool Engineer. Immediately on the conclusion 
of the Series, reprints of all of the installments will! 
be available, with such errors as may have occurred 
corrected in the Appendix. 

In view of the importance of this work and the 
wide interest it has evoked in the trade, it is suggested 
that all those who wish reprints of the entire Serie» 
make application either before or immediately after 
publication of the final installment. While a generous 
supply of reprints will be struck off for distribution 
by The Tool Engineer. with additional sets no doubt 
available from Aluminum Laboratories. Ltd.. it ma 
be well to be among the “early birds”. Sets will be 
mailed in the order of application. 


The Editors 
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Cutting Tools and Fixtures 


PREVIOUSLY liscussed mulling ning Opel 
‘ the assembly ised Tor ise st \ n Feb 
irc] will now COTM with Con 
g, tapping and boring the part show: 
No 5 As with all other Ls i ns The | 
fixtures and machine equipment sed ‘ sug 
st | lepend largely on the quantity to be 
e ac icy equired ind the output per diem 
‘ e boru of the cross-hol Fig. 1, in tl 
il one several wavs The simplest 
( arat ely low prod ct I s to hore Ol i 
il using two bars. One bat vould ro 
bore the rhe ind face the en It would ther 
mn the pinale ind a seco Da would pet 
ar operatior on the Opp site t l Bot} bars 
0 ( pilot bushings \s ! rite itive, one 
t 4 first boring ne hole th travers 
to bore hoth Ith Ore However 
it rd bar we ld trie equ rec 
the \ ld be to use a telescoping or joint 
nou ie informal illustration, Fig. 1 Th 
ts boring and fac Ing both ends of the bore wit 
il I the same set ip While bars ot this 
ncerease roduction somewhat, they ust he 
ent lo s¢ one end Is he re first the lead 
; } 


he roughing, the second the finishing cut 


‘ is the roug s Ith thre cieal 

ollows immediate! ilter the fin 
\ ene s bored ind tace he machine 
thre ) retracted. when the pposite end is bored 

\ ( rs work in the s ‘ rectiol 
faste thod. and conside nore accurate 

in ~t spindle precisiol boring machine 

\ itter of tact he the 
tor mass production As is setup 1s 


NG UTTERS —-——T—~ JOINED BORING BAR 
2 
Vion 
TTER 
it ‘ 
CLAMP => 
~ LOCATING 
| PLUG 
bar ha to rouat 
¥ Th + } i +} 
4 ed the ppe 1 ‘ 
A tat the ame r T hie t 
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By A. E. Ryvlander 


Concluding Installment of a Series 
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LIL | 
| | ted ! i locating plugs 
| aithoug! | le il Live part 
square \ eans of a manutac 
turing hole in the { H 
Ing « i 
Drill Fixtures 
Also dependu ol drilling. spotfacing. re 
il 
ar 
keved to the plug tor positioning \ locator could be 
incorporated as show! ela it left Lhe holes would ty 
e-hand 
laced 
i ola 
ais at 
it is 
to mcorm ( (| heme WN hie ‘ 
Irilled ‘ ‘ ‘ | moced 
vould i tthe mxture 
Horizontal Drilling Lathe 
be arille ‘ for {re | 
| e Bot 
| | 
| 
, that there he t between the tw ponent A ; 
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BUSHING 


FIX TURE 


Fig. 2, showing a simple drilling fixture for multiple holes. A locat- 
ing stud, provided with a stepped and keyed extension, rotates in a 
base plate which is clamped to the machine table. The bushing 
plate is detachable but keyed to the locating plug, and clamped 
against the workpiece through a U washer. To use, the part is 
loaded and one hole drilled at a time, on a bench type drill, by sim- 
ply rotating the fixture hole for hole until all are drilled. Simple 


and inexpensive, fixtures of this type serve for low production or 
small-lot runs 


Mention was made, above, of bushing plates incorpo 
rated in the drill head. A typical example, although de 
signed for a single-spindle rather than a multi-spindle drill, 
was shown in the Fundamentals of Tool Engineering for 
April, 1947, and is reproduced here as a “refresher”. In 
connection with this head is shown a shuttle-type fixture, 
one station drilling and the other tapping. 

It will be seen that the drill bushing in the yoke enters 
a bushing in the fixture, the [.D. of the latter being con 
siderably larger than the tap diameter. Consequently, the 
tap enters the work without any interference from the liner 
bushings. Incidentally, these illustrations—here designated 
as Fig. 3—depict tools actually designed and used in pro- 
duction. In other words, the design is factual and practical 

One could go on indefinitely with the pros and cons of 
methods, especially so as older and what may be termed 
traditional practices are constantly being superseded with 


newer, For manufacturing economy, liowever, certain fun- 


Fig. 3. Below, a drill bushing installation used when a drilled hole is 
tu be followed by a tapping or reaming operation. The bushing carried by 
the drill press quill enters a bushing in the fixture bushing plate and re- 


cedes as the spindle advances 

| The same principle can be applied 

to multiple spindle drilling heads 

At right below, the adaption is 

ae applied to a shuttle fixture used 

He as ii} with a 2-spindle drill. The hole is 

+ drilled at one station, after which 

oes the fixture is shuttled to the ad- 

TL jacent tapping station. At far 

at? right is shown a chute which per- 

<t ¢ mits the parts to fall into a tote 

Li L box after tapping. Illustration 

ps a4 | reproduced from Fundamentals of 

Tool Engineering, April 1947 
TL issue 
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damental considerations apply to all phases of metal pro 


essing. These are, although not necessarily in the order 
stated: 

1. That, as far as practical and as far as economy 
tates, standard tools should be used in prefe rence to 
cials. Standard tools have the advantage of lower first st 
and quick replacement from stock. 2 
tradiction with the foregoing, special tools should be used 


That lespite 


where they save operations and handling in the proces 
of mass quantities. 3. That the choice between standard 
and special tools is largely determined by the quantit 
be produced and the demanded output per diem. N 
rally, there are exceptions to rules 

While simple and standard tooling is to be recomme 
where it serves the purpose, one should nevertheless 
keenly alert to the possibilities of specials “that com} 
the operations of several machines or tools into the 
unit, and which also reduce handling to a point where one 
operator can do the work of several and much easier be 
sides. Without these specials, automobiles and many house 
hold appliances—to cite specific examples—would be er 
tirely out of reach of the mass consumer market 

In this connection, it should be brought out that the 
essential function of the tool engineer is to process mate 
rials at the lowest possible cost per unit consistent with 
quality. And as the tool engineer is innately and neces 
sarily creative, he sometimes succumbs to the temptation 
of “designing” for mass production when, actually, the 
ing should be slanted for small-lot runs And original 
economy, in the latter category, may be even more impor 
tant than for mass production where redesign or re-working 
of tools can be absorbed over a period of time 

In this series, we have stressed the simpler methods 
asmuch as these are the bases for more involved procedures 
We have not tried to “cover the waterfront” since, in ma 
instances, the same issue has carried what may be t 
“professional” approaches to closely similar probk 
Rather, the intent has been to give the student materia 
that is at once food for thought and something to be « 
cised and remolded for specific applications 

In some instances, statements made have been sharp 
challenged, and by outstanding leaders in the field of 
engineering whose judgment may be considered as law. A 
for example, Operation 20, “Mill mating faces” 
informal Operation Sheet, Installment No. 8, which call 
for a horizontal miller. It was contended that the ps 


should be milled on a vertical 

Conceding the point without prejudice, it is never! 
less true that milling machines are still made in two bas 
styles—horizontal and vertical—and that, universals 
“specials” included, both types have their definite pla 
And when it com 
choice of methods, the tool engineer on the job is oft 


in the scheme of metal processing 


not limited to the equipment on hand. “There are 
tools; make them produce.” 
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NUMBER FIVE 


C. Standard Press Dimensions 


Single Action=Multiple Point Press 
PRESS BED 
DIMENSIONS OF BED, BED OPENING, LOCATING PIN HOLES AND SPACING OF MOUNTING SLOTS 


— 
— 
T FLANGE WIOTH 
J 
! 
Pe 
— F Cc DRILL THRU 


LEFT TO RIGHT 


( D G H W ) I lonnag 


0 O32 ) ) | M Max 


QOL ENGINEERING DATA | 

le 

FRONT TO BACK 
Range of bay 
B res { 
‘ Mur + O15 
30 ‘ A) leo 

63, 
64 { 
te 


f 
St dard P Dimensi 
Acti Multiple P 
Single Action=Multiple Point Press 
» >» 
PRESS BED 
DIMENSIONS OF BED, BED OPENING, LOCATING PIN HOLES AND SPACING OF MOUNTING SLOTS 
LEFT TO RIGHT FRONT TO BACK 
Range o 
: A B C Db E F G H Width | Distance from K I I age 
J Bed Opening to 
Min OS OS2 = OS2 = 032 O32 Flange | Inside of Slot O15 + 032 Mit Max 
i8 33 7% 5% 2134 2234 150 
39 74 43, 5 34 
o4 33 10} 89% 434 534 
60 15 7} 34 84, 
Yo $1 9 39 60 39 10! 89% 734 2834 100 BOK 
bo 45 1044 BY 3134 100 
18 33 714 134 L150 
39 7} 43, (x 
4 33 101 89% 434 10K 
45 7} 46 44 B34 
60 39 10! 834 
108 bb 51 716 3134 4 ix 
15 1049 3034 313% 100 
1044 333, 5434 40K 
109 5634 37 34 100 
63 10% 94, 104, 
60 15 ike 4 
60 39 1044 »7 34 B34 100 Bix 
66 714 03, 3134 0 
| £ 120 105 51 bb 45 1044 Bi 6 31%%4 100 
78 89% 5634 37 34 104 
| 84 63 10! 89% 9 1034 00 
60 15 7% A 83, 0 
60 39 10% 4 28 34 1K BOK 
66 51 7% 5% 3034 3134 
bb 45 1044 3] 4 4x 
132 11 33 51 10! 3334 3434 10K 
84 63 1044 82% 393, 1034 00 
90 69 1044 4234 433, 
78 57 1014 163, 373; 100 
84 63 93, 7" 
144 129 9 33 63 90 69 1014 89% A234 133, 
90 63 11% 412%, 41334 
96 75 ig 1534 1634 
96 69 13% 11% 1534 164, 1600 “x 
10% 6 34 34%%4 100 
90 69 104 Bi 41234 43434 
90 63 13% 1234 1334 600 
156 141 63 9 69 96 75 104, B% 4534 164, 00 
96 69 11% % 165, 1600 
102 81 10'. 8° 183, 193, 
102 i5 13! 11% % 1834 19 
108 87 101, 14, 
108 81 13! 1 44 1600 
84 63 1044 89 934 105, 
90 69 8° 4234 1334 100 
90 63 119% 4244 43%, 1600 
io 10', i¢ tb 16%, 
180 165 4 ¥ 81 69 1314 119% 1534 1634 OOK 
102 81 10! i835, 19%, 0 
102 75 13! 119% 1834 193, 600 
108 87 10! 89% 134 00 
108 81 13! 5134 523, 00 
96 10', 16%, Ax 
96 69 13% 11%% 15%4 LOO 
102 81 1049 B16 1834 495, 
04 189 87 0 33 63 93 102 75 1314 11% 183, 193; 1600 7 
108 87 134 523, 
108 81 134, L1%% 5134 92 34 1600 
96 104, Bi 6 4534 1644 1000 
96 oY 1344 11% 45%, 1654 1600 xx 
102 81 1044 483, 193, 1000 
28 13 99 9 15 75 105 102 75 13% 11% 1834 193, 600 “" 
| 108 8 5134 O00 
108 81 1315 11% 5134 52 00 KX 
TINCREMENTS TONS 
From 50 Tons to 150 Tons, Incl INCREMENT 25 Tons Above 1000 Tons to 1250 Tons, Inc! INCREMENT ‘50 Tons 
Above 150 Tons to 300 Tons, Incl INCREMENT = 50 Tons ‘ 
Above 300 Tons to 600 Tons, Incl.: INCREMENT = 100 Tons Above 1250 Tons to 1600 Tons, Incl.: INCREMENT 
Above 600 Tons to 1000 Tons, Incl INCREMENT = 200 Tons Above 1600 Tons to 2000 Tons, Incl INCREMENT 400 ions 
: The above suggested standards have been adopted by the Joint Industry Conference, a 
group comprising representatives of press manufacturers and users, in the interests 
of dimensional standardization and more effective press usage. 
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Method for Angular Milling 


J 
\ only small lots of a detail are to be machined, the A simple V-block insures accurate duplication in small-lot milling 
is to perform the operation by the layout 
Yet, where accuracy and duplication are requisites, the V-block is located in the vise by means of the tongue 
be wise to use a special tool if such can be economical nesting in one of the vise slots 
icted. For example, the part shown requires two flat Robert Mawson 
es to be milled at a 52 deg angle, which must be ac Providence, R. I 
\fter reaming the hole, turning the O.D. and facing 
ness, aS a previous operation, one flat is milled by 
g the parts in a milling vise. The Tool Engineer pays regular page 
opposite flat is milled by holding a number of the rates for accepted contributions to 
oc reVLOUS > at is 
pes these pages, with a minimum of $5.00 
the parts being clamped in a vise, as before, with the for each item. 
\ ck serving as an angular locator. To insure squareness, 


Vise Jaw with Graduated Secale 


BLADE HELD AGAINST 
EDGE OF VISE 


ale on the jaws of a bench vise provides for easy duplication 
tting off bar stock 
ting a number of pieces of tubing of equal length in 
recently required separate measurement for eac h piece 
ame obvious that a scale or graduation on one of the 
iws would facilitate measurement, so on the inside face 
of the jaws, a scale was inscribed as at A. The jaw 
vas annealed. the graduation then cut bv a knife-edge 
ifter which the jaw was rehardened, polished and re 
bled 4 combination square with adju table scale was 
to obtain correct spacing for the graduations, which 
May 1949 


slightly overlap the top face of the jaw for easy reading. In 


cutting A sectiol irom at i bye har or rod the end is placed 


in the vise to coincide with the length required, and then 
clamped The back-saw blade then is set against the edge 
of the vise which in turn acts as a guide while sawing. The 
graduations could he cut on the top face of the jaw if 


preferred 
( W Fran] Spring fie ld Va 


To Preserve Layout Lines 


It often happens that one must shape or mill parts such 


as dies punches or form tools vorking from the lavout lines 


only. If the part is machined in the usual wa‘ that is. with 
the lavout lines ahead of the « ut the lines will be de stroved 
as a result of stock breaking away 

If however. the scribe nes are toward the cut. then the 
outline will remain sharply delineated during the entire 
shaping operatior The shaping will be considerably facili 
tated if a templet is clamped against the workpiece One 
then has a learly wiehle guard against cutting helow the 
lines during the roughing cuts 

A note can b 1dided = here In laving out work. it is 
customary ft oat it with copper sulphate and then to seribe 
the lines This method is okay if lighting conditions are good 


But where light is poor, a coating of chalk over the coppered 
surtace will make ne fand out clearly 


Federico Strasser Santiago de Chale 
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A. 8S. T. E. NEWS 


Industry Takes Production Problems 
Convention 


Pittsburgh Meeting Accents Technical Phases, 


House of Delegates Makes Requests to Board 


By Doris B. Pratt 


NDUSTRIES AS vital and varied as there 


was an atmosphere 


of 
the tec 
of conc 


atomic energy projects, aircraft de and sociability. 
velopment, shipbuilding, railroad and oil Emphasis was on 
field equipment may benefit from the with a wide choice 
ASTE 17th annual meeting at Pitts- sions and plant tours. 
burgh, March 10-12 

Representatives from these and from 
manufacturers of innumerable industrial 


and consumer products were among the 
515 production 
Hotel William 
sessions, plant 
that filled 

This return 


registered at 
the 
other 


men who 


Penn 


tours 


for technical 


and events 
three-day program 

the city that first 
1938 had the 


a 
visit to 


hosted the Society in ear 


marks of an old home week celebration 
It reunited members long absent from 
national meetings. It brought together 


ASTE’ers from points as distant and un 


like as Albuquerque, N. M., Bombay, 
India, and Biddeford, Me From the 
first plant tour right through the con 
cluding banquet, addressed by L. E 


Osborne, Westinghouse vice-president, 

Above: President Dougla miles proudly at president emblem being pinned on by his pre 
decessor, I. F. Holland. Mr. Dougla first president to receive new insignia. Below 
Directors and committee chairmen rece board meeting for luncheon. From left 
around table: T. J. Donovan, Jr., director; Mr. Douglas, A. M. Sargent, building chair- 
man: R. R. Linch onstitution a hairman; H. B. Osborn, Jr., public rela- 
tions chairman; W.-A. Dawson, professional engineering chairman; J. J. Demuth and 
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K. L. Bue 
ident; L 


director; H. E. Conrad 


educatior 
McClellar 
president 


friendship 
hnical side 
urrent ses 


tor 


Thursday noon and Friday 
buses left at short intervals 
metal working plants. Operations st 
on several of these trips coin 


lectures presented at the 
sions. 
of 


Production tungsten 


ided 


technical 


carbide 


arts 


was demonstrated at Firth-Sterling Stee! 


& Carbide th 


4 


Corp. Starting in the powder 
stock room, the visitors saw the n 
of metal powders, carburizing, reduct 
and paraffining. 

In the pressing room, the lubricate 
powders were compacted into tool tips 
die blanks or billets. Next came ha 
sintering in furnaces, to eliminate 
paraffin, followed by final sintering 
ishing and inspection 

At the New Kensington Works 
Aluminum Company of America, R. | 
Templin, chief engineer of tests and as 
sistant director of research, discussed a 
experimental high-speed lathe, developed 


with the aid of machine tool 


directors; R. H. Morris, building finance chairman; C. V. Br 
B. Bellamy, standards chairma H. L. Tigges, vice-pre 
executive secretary; E. W. Baumgardner, pro 
chairman; W. B. Peirce, director: I. F. Holland, chairma f 
national secretary; G. A. Goodw national treasurer; V. H 
J. S. Eacock, ASTE office manager; H. J. Richards, H. E 


The Tool 


and bearir 


Engine 


| 
| 
ning 
| = 


rs, then showed a film of the 
atior 
. to the central machine shop, 


bserved the actual machine 
m alloy at high speeds 

is as high as 20,000 fpm 

attained, the visitors learned 


jemonstration the engineers 


wide range of manufacturing 
the machine shop 
ngineers who tackled the 200 


n through the Westinghous« 


TT East Pittsburgh Works 
led by seeing the handling, 
rocessing of metal on a 
ile for power plant, trans 
ind industrial equipment 

ps were made to Westing 
Brake Co., the Etna pipe mills 

Supply Co., Irvin Works of 
Illinois Steel Corp., Gulf Re 
evelopment Co. Laboratories 


f James H. Matthews & 


Westinghouse gearing plant 


Predicts Self-Heating Auto Windows 


xt automobile may have win 


self-heating glass that con 
current, according to R. A 
| hnical sales engineer, product 
department, Glass Div. of 
Plate Glass Co., who reported 
M rlass Developments,” in one 
rsday evening technical ses 
M Miller described other new 
glass and compared glass and 
ess ny 
I lities of “Color as a Tool” were 


N A. Mason, manager, 
ce-painter sales, Paint Div 
‘ Plate Glass ( ) With charts 


f 


amples combina 
ry buildings and equip 


1 at increasing the efficiency 


t Desigr f Dies for Up 
Forging Machines,” W. W. Criley, 

i general manager, The 

( pointed out that these 


re not limited to gripping 


and heading. The moving die may als 


be ised 
flatten 

Frida 
essing 
Creorge 
Var adit 


eTiaisS 


sistant Steel.”’ Strength of press and wa 


thickness of die should be at least 5 


percent 
for low 


M. F 


Div Firth-Sterling Steel & Carbi 
Corp., continued the symposium wit! 


discussion of Techniq ies for Machir 


C orrosi 


Techniques for machining §stainle 


steel he classified as: (1) preventive 


measure 


for shearing, swaging, bendit 
1 and punching 


y evening was devoted t Pr 


Corrosion-Resistant Steel Dr 
A. Roberts, chief metallurgis 
im-Alloys Steel Co., listed “Ma 
Used in Forming Corrosion-Re« 


greater for stainless steels tl 
carbon material, he cautione 


Judkins, chief engineer, Carl 


yn-Resistant Steel.” 


*s to avoid harmful effects of w 


an 

4 
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Left: At National Supply Co. Etna pipe mill, this ASTE 


through pipe in 1/25 of a yd. Party includes Sven 
W. R. Gordon and E. W. Pike. of Rochester: R. G. Colemar 


company guide Right: Production of sintered carbide 


hardening, and (2) corrective measures to 
cure trouble after it has developed. 

Two speakers from Aluminum Com 
lectured 
morning on “Fabricating Aluminum.” E. 
G. Kort of the Jobbing Div., discussed 


pany of America Saturday 


| 


group watches hot it & Carbide plant fascinates these engineer F 
Hansen, of Mt. Vernon, Ohio Ohio; F. A. Zander and C. G. Hillegonds of Ann Arbor, Mich.: Be i Weck 
xf Toronto; and George Smitt Charles Yackiw of Rochester: G. A. Rogers of Montreal: D. A 
part at Firth-Sterling Steel J. W. Richard of Pittsburgh; and W. G. Ehrhardt n front of oper . 


“Drawing and Spinning Aluminum and aluminum work pieces and the ste: 


gs 
Its Alloys.” He explained operations used highlighted a _ talk n “Efficient 
similar to those described in a series Machining of Aluminum Alloys” by F 
of articles running in The Tool Engineer. S. Howarth, chief, Metal Working Div 
Thermal dimension changes and dif- Alcoa Research Laboratories 

ferential of expansion between large Metal spraying, a rather difficult sut 

ject, was well handled by W. B. Meyer 

secretary, American Metallizing Contra 


tors Assn., and manager, Metallizing Div 
John Nooter Boiler Works ( 

A sprayed metal part, he stated, 
usually outwear by many times its 
seemingly harder counterpart made 


solid metal of the same analysis 
Speakers’ Papers Available 


Copies of the 


available upon request from the Society 


speakers’ papers ar 
Chairmen for the technical ses 
were: W. W. Walter, sales engineer, B 
ney Machinery Co.; A. G. Crows 
engineer, Kerotest Mfg. Co.; J. W. R 
Koppers 
F. F. Versaw, shop superintendent, G 
Research & Development Co. Labora 
tories; R. C. Niemeier, president, B 
Machinery Co. 
supervisor, Westinghouse Electric (¢ 
all of Pittsburgh 


ards, industrial designer 


and Gardner ing 


While the 


under way, administrative groups at 


engineering progran was 


national committees were holding their 


annual business meetings 


Center, upper: Member gning up for 
difficulty makina selectior from ma 


offered. Lower: High spot in the Alun 7? 


America visit Na th experiment 

Jemonstrated at rface speed 

moving 448 n. of aluminum alloy the sarme 

of time. Bottom left: Observing tting oi! test 

ret lathe at Gulf Research & Develoonv 

are: T. G. Robbin J. M e and . 

P. H. Sweet, Indianapolis, and G. W m 

Right: Westinghouse Electric Corp. East q 
Works is destination of this busload of too 
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t Al vieta 9 LO 
T a Tha! 
G. A. R Alloys Stee 
t 9g Steel & Carbide 
ppreciation from J n 
talks on processinc 


caucus Thursday, the 
ielegates met formally the next 


elect national directors. I. F 


H retiring president, opened the 3 
wore in the authorized dele ’ 
alternates, outlined their re 
es, and conducted an election 
an, won by Andrew Carnegie 7" 
Mr. Carnegie presiding the dele 
ted as Credentials Committee 
Newby of Western Michigan chap 
un; P. A. Patterson, Philadel 
i B. J. Hazewinkel, Denver 
Waindle Named Recorder 
house for recommendation to the board ting, President Holland entered the F 
R. F. Waindle of Fox River Valley yf directors were requests for: revision it idjoining room to take the gavel for the : 
n recorder Tellers to count design of the past chairman pin; subst ast time as chairman of the board 2g 
ral votes were: F. J. Dawless of tution of regional meetings for s Answering roll call by National Secre 
New Haven, chairman; Fred Crook, annuals, when and if fall conventior tary W ( lellan 
and Karl Kaiser, Rockford are discontinued, with consequent trai m. D las of Montreal. first vice 
tors were voted in for one fer of funds to the area meeting project resident: H. L. Tigges, Toledo, second 
ginning with the October semi establishment of a certificate f merit vice-president: K. L. Bues, Golden Gate: 
eting, as reported in the April award for work of outstanding chapter H fe Collins, Houston: J]. ]. Demuth. 
News members in advancing the aims St. ] Tr. J. Donovan, Jr hiladel 
Conrad of Detroit, executive the Society R. W. Ford and W. B. Peirce, 
and R. R. Linch, Los Angeles, Also recommended were: provision fot Pitt rel ind H. J]. Richards, Boston, , D 
4 mstitution and by-laws chair members studying full time at 1 g V. H. Ericson, third vice 
" were alled into the meeting t nized educational institutions to continue pt lent, G. A. Goodwin, national treas 
the house on subjects under at student dues rates until completion of rer nd Mr. Conrad. Director G. §S 
and to advise on legal tech their course; and more space for AST/ ' Ir f Detroit was unavoidably 
News in The Tool Ff ngineer let ned by business 
Among resolutions adopted by the After opening the house of delegate Reading from his annual report in iS 
awa eH apter Committee t fina A 
r { F J. Schmit er YO x ) Af : 
4 H ner, A. G. Crowe \ V. B. F A H. 
Ml. Lloyd, H. G. Eisele, W.S. R H. Schott, G. C. Woo Rial 
Thor Ralph Espo H E K 
f Det t off Right T 1 t ) ition tect 
t t ent Lower ft Speak 
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corporating a resume of committee re 
ports and approved recommendations, 
Mr. Holland announced that former and 
prospective exhibitors had been notified 
of the 1950 Tool Engineers Industrial 
Exposition to be held in Public Audito 
rium, Cleveland, Ohio, March 20-24. 
Complete information and floor plans 
will be released October 1, he added. 

Building Finance Chairman Ray H. 
Morris of Hartford was quoted as re 
porting subscriptions of $53,800 in build- 
ing fund participation certificates, as of 
March 7 (total at press time is $63,000). 
The committee hopes to complete the 
$110,000 issue towards financing the new 
Detroit headquarters building by Sep- 
tember 1, when the state permit to offer 
securities expires. 

With the structure free and clear, 
there is a balance of $5634.48 remaining 
in the $160,000 appropriation for erect 
ing Society office quarters. For his ef 
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forts in this undertaking, the directors 
voted A. M. Sargent, building chairman, 
a certificate of appreciation to be pre 
sented at the semi-annual meeting in 
October. 

Problems concerning committee or- 
ganization and functions were reported 
by D. R. Linch, constitution and by-laws 
chairman, to be contingent on findings of 
a special committee. Appointed by Mr. 
Holland, the committee consists of Mr. 
Linch, chairman; H. F. Owen, Indianap 
olis; L. B. Bellamy, Detroit; E. W 
Baumgardner, Cleveland; and R. H 
Morris, Hartford. 

Although operating on a somewhat re- 
duced scale, the Public Relations Com 
mittee has kept the press informed of 
Society activities, according to H. B. 
Osborn, Jr., chairman. 


Its program is 


being stepped up to promote the 1950 
Cleveland tool show, he stated. 
In his account of national headquar 


ters staff operations, Mr. Conrad 
mented on the approval of 
who have visited the new office fa es 
Twice since the semi-annual w 
at Los Angeles, the national office: ave 
met to consider specific actions re ring 
immediate decision and to pro as 
instructed at the California n ng 
Their recommendations, Secretary M 
Clellan indicated in his report, w it 


presented to the board 


Should Aim for Greater Dues Income 


Economy and extreme pruden 
financial commitments keynoted 
port of G. A. Goodwit 


urer. If membership reaches the 


national treas 


goal, he estimates, dues would 
normal expenses without adding any a; 
preciable overhead and without drawing 
upon other income 

J. A. Siegel, chairman of the 
Judicial-Honor Awards Committee 
ceived board approval of an awards plar 
for papers presented at chapter meetin 
and published in The Too 
requested by the Editorial Committe 


Engineer as 


Such awards are to be made from Too 
Engineer funds, the directors authorized 
Details are to be worked out by Mr 


Siegel’s committee 


Top More efficient cnapter operatior 21m OF t Ou 
attending chapter officer chool. ¢t Largest attend 
ance of past presidents gathered at one time 

to honor President Holland at luncheon. Fror 

Weaver, W. F. Wagner, A. M. Sarger F. A 
D. Burnside, A. H. d’Arcambal (presenting past preside 
pin), R. H. Morr Mr. Holland, C. V. Brine NV. 5 
Peirce, R. M. Lippard eated T. B arpenter A 


Siegel and W. H. Smila. Center, from left: W. B. F 6 
reception chairman, greets C. B. Gundu Rao, ASTE’ er from 
Bombay, India, and his friend Chandra Prakast xt 
engineer. Dick Linch’s king-size, custom-made stogie and 
corduroy sport acket lend Hollywood tos 

tion. Ray Morr extreme right) wishes T. J. Donova 
Jr 2a happy oDdirthday Other we wisher are 
Briner and V. H. Ericson. Botton ficial chapte 
resentatives assemble house of delegat t ct board 


of directors for coming year 


The Tool Engi 


| | 


1s for assuming publication of . 
magazine and elected na- 

ers (reported in the April 


direction of W. A. Dawson 
the Committee on Profes 
gineering has distributed 500 
the booklet, “Professional Reg- 
Laws and the Engineer,” to all 
icers of each chapter. Infor 
presenting refresher courses, 
to examination for state reg 


will be released to chapters 


mmiuttee activities and board 
reported in the March and 
\ ies. (More next page). 


Young (right ferocious barker of the 

H xclusive ASTE social fraternity, lines up his 

on. Chester Fischer of Pittsburgh 

Jation at William Penn lobby through 

jrag ‘Snoopy the vocal club mascot 

are from left: C. H. Peters of Louisville 

G. C. Wood and H. L. Harper of Pitts 

Black of Louisville. Below, left and 

1948 education chairman, checks with 

work progre From left: S. B. Hag- 

Mr. Owen, J. N. Edmondson and C. D 

Ernst, handbook chairman, looks at 

W. Wilson, editor. Committeemen, from 

k Martindel Mr Wilson A L Potter 

Ernst, Harry Grump, F. W. Curtis and 

er front Part of the Detroit delegation 

banquet From left: 0. E. Harvey 

& < L. B. Bellamy, M. 0. Cox, W. B 

3. Briggs and A. M. Sargent. Canadians 

vew president, and I. F. Holland 

end table at 

ASTE adies visit H. J. Heinz Co. plant to 
mass production Cook 


| 
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National 
ing the 
H. F. Owen of Indianapolis, education; 
E. W. Ernst, Schenectady, handbook; 
E. W. Baumgardner, Cleveland, 
gram; L. B. Bellamy, Detroit, standards; 
and F. W. Curtis, Springfield (Mass.), 
editorial. G. C Rockford, 
finance and F. J 
Dawless, membership chairman, was rep 
the 


committee chairmen attend- 


board meeting also included: 


pro- 


Johnson of 


chairman, was absent 


resenting his chapter in house of 
delegates. 

The newly elected national officers, and 
the Handbook, Professional Engineering, 
Education, Program, and Honor Awards 
Judicial committees shaped up their 
programs for the new year during organi 
zation their 


meetings otf respective 


groups. 


Record Turnout of Presidents 


Probably the largest group of past 
presidents ever attending a _ national 
ASTE meeting gathered for luncheon 


noon. I. F. Holland, 
president, was added to the ranks when 
A. H. d’Arcambal of Hartford presented 


Saturday retiring 


a past president pin in the presence of 
12 other predecessors in office 
That morning some 20 Canadians 


breakfasted together to honor their coun- 
tryman, R. B. elected presi 
dent the previous day. Mr. Holland also 


Douglas, 


was a guest at this function. 

Many of the 
good look at Pittsburgh when they took 
off in the afternoon for the Buhl Plane- 
tarium. the had _ pierced 
leaden skies after two dull, sodden days. 
But in the “theater of the dark- 


registrants got their first 


Outside sun 


stars,” 


ness obliterated the heavens during man- 


made previews of the April 12 lunar 


eclipse and of a total solar blackout 


More Marvels of Science 


Of even greater interest to those who 
had already seen a planetarium show was 
the General Electric ““House of Magic” 
demonstration. By verbal commands a 
toy 
proceed. He 


shook hands with his shadow, lighted an 


company engineer made a electric 


train stop, back up and 
electric lamp with a match, played tunes 
by interrupting a light beam, exploded a 
paper wheel, made a whirling gear appear 
to stand still under 
and performed other seemingly magical 
feats. 

After these shows some of the 
stroll about the 
study scientific exhibits and watch other 
demonstrations by 


stroboscopic light, 


group 
lingered to building, 
planetarium aides. 
About 25 chapter executives stayed be 
hind at headquarters to at 
tend a chapter officers school conducted 
by Mr. Holland They 
while he detailed various phases of chap 
as Director J. De 


constitution 


convention 


listened alertly 


ter operation and 


muth, former and by-laws 


chairman, explained an organization 
Both 
instructors answered numerous questions 
from the audience. 

By evening everyone 
hand for the banquet in the Penn ball 
where L. E. 
operating vice-president of Westinghouse 
Electric Corp., Pittsburgh addressed the 
His *Tools—Key 


to Abundance.” 


chart concerning committee setup. 


nearly was on 


room, Osborne, senior 


Society. subject was 
Making a strong plea for tax reduction 
or assurance of no increase, Mr. Osborne 


ey 


asserted that 
plow back profits into new 


Congress does not b 


and workers with hig 

When profits ar g i 
‘business will install 
market weakens, business n 
tools do.” 

In 1948, he added, Ameri 
tions made 20 billion dollars 
and reinvested more than 


capital assets 


Although 85 percent i 


now done with mechanical 
Osborne feels that till m 
accomplished better ana 


new equipment already 


More Production—More Pay 


But there are strong, subtle 


tend to stem our progress 
Too many people have th 
you can have 


more 


Over the years, he remi 


American people hav Set 
benefits only by producing 
Since 1900, money wages hav 
six times, cost of living h 
three times, so. that al 
power has doubled T} 
only through a comparabl 


production 
This added productivity h 

out of the 

borne pointed out, but 

all industry and 
Steady techr 


raised the Ameri 


zation ol 
processes 
ment has 


of living 


hide of the worker 


for 


Wants Compel Progress 


“I hope that the Americar 
never stop wanting m T} 
perative to the driving for 
progress If that force dies 
nation will die with he 

Mr. Osborne’s address l i 
impressive installation prograr \ 
dinner Executive Secretary ( 
troduced speakers’ table guest M 
land made his annual report 
bership, in which he paid t1 t 
vision of the Society founder 


othcers, 


good luck 


his fellow 


cessor 


The Tool 


and wishe 


Eng 


cont 
fa 
anul rer 
ths 
ait ax 
b 
Our k 
nergy, Mr 
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Dy on the market 
that 
he warned 
ed 
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| 
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4 
j W. B. McClellan, Mrs. G. A. Go 
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re last official act as presi 
| Holland installed the in 
R. B. Douglas president 
g rst vice-president; J. J 
i sident; H. | 
e-preside W. B. Me 
i] S¢ ary and G A 

al is e! 
ition was the presentation of 
t Mr. Douglas, first 
wear this new insignia 
turned over the official 

ess 

as reciprocated by present 
H and the life membership 
5 t awards its retiring 
ippreciation for his 
t s and directors serv 
M Holland gave him a camera 
resented by V. H. Eri 

ce-president 


Canadians Gift President 
lone, the Canadian mem 


A. Dawson 


M D gias t a brief case 
t hice trom ne 
ther and t nvey the 
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led achievements of 
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iginee 
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Westinghouse Unit Begins 


Second Year in 
Pittsburgh, Pa.—After 


essful yperation the 
ASTE tool engineer appr 
group 1s now firmly estal 
Pittsburgh chapter 
Organized May 5, 194 
house tft | men meet tl 
f each month. 7 
jed such s hie ts as 
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etings and ther S € 
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Committee responsible for successful ladies night party at Mid-Hudson chapter included, from left, front: Joseph 
L. Petz, H. S. Tesmer, James Hillis, Joseph Spahn; Henry Beiderbecke, Joseph A. Crane, chairman; standing: J. Harry 
Keller, Harry Sanctuary, George Vermilyea, Liewellyn H. Tenney, Charles Brownell and John L. Petz 


Gives Pointers for Success as Management Executive 


Poughkeepsie, N. Y.—How to become 
a successful management executive was 
detailed by Peter F. Rossmann, president 
of The Symington-Gould Corp., Depew, 
N. Y., in an address before a Mid-Hud- 
son chapter meeting, March 8, at the 
Nelson House. 

Speaking on “The Tool Engineer in 
Management,” Mr. Rossmann stated that 
today’s highly technical industries re 
quire more and more the _ specialized 
knowledge of the engineer as part of 
management 

Outlining the procedure necessary to 
prepare for a position in management, 
Mr. Rossmann listed these rules: Under 


stand human nature; know your job; 


guard against snap decisions, but remem- 
ber in some cases a poor decision is better 
than none. Keep a well developed sense 
of humor; stick to your job and don't 
meddle in others. Don’t alibi; always 
tell the truth and you never have to re 
member what you said. Guard against 


jealousy, and don't indulge 


Keep Feet on Ground 

Mr. Rossmann’s formula for a success 
ful executive is: Don’t lose contact with 
your previous associates; don’t be a 
snob; treat everyone with respect. Don't 
revolutionize procedures on the first day; 
adapt much and change little until you 
are thoroughly familiar with all phases 
of the work. Give credit where it is due; 
do all reprimanding in private, then for 
get it. Be above reproach at all times; 
remember to be cheerful and cultivate 
good manners. 

Following his formal talk, Mr. Ross 
mann spoke briefly on the operation of 
rocket ships. 

New officers were installed by Past 
Chairman John L. Petz. Those taking 
office were: Joseph L. Petz, chairman; 
Ellis Thorp, first vice-chairman; Harry 
N. Carlson, treasurer; Stanley P. Cook, 
secretary; and Llewellyn H. Tenney, 
delegate. 

Chairman Petz appointed as committee 
chairmen: T. F. Luty, membership; C. 
H. Beiderbecke, program; H. J. DePew, 
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publicity and editorial; J. A. Crane, din 
ners and entertainment; Robert Estes, 
education; James Hillis, standards; Ray 
mond Lansing, constitution and by-laws; 
and Noel De Cordova, finance. 


Conservationist Explains Work 

Archie C. Petty, aquatic biologist of 
the New York State Conservation De 
partment, gave a coffee talk prior to the 
technical session. Mr 
functions of his department in collecting 
physical, chemical and biological data 
on lakes and streams in order to over 


Petty explained 


come conditions causing disease and 
stunted marine life 

Past chairman pins were presented to 
John L. Petz and Llewellyn H. Tenney 
Retiring Chairman Tenney presided. 

* 

Poughkeepsie Tennis Club was the set 
ting for the chapter’s 
annual Ladies Night. Under the direc 
tion of a decorating committee, the hall 
was decorated in an engineering motif. 

As the 158 members, wives and guests 
arrived, each group was met by a mem 
ber of the Reception Committee and in 
troduced to those already present. Danc 
ing was enjoyed to the music of Russ 
Gilmore and his orchestra. 

Each lady was presented with a gold 
compact as a surprise gift and door prizes 
were awarded to lucky ticket holders 
During the latter part of the evening a 
buffet supper was served 


recent second 


Left: Ace Gordon, the Merry Wizard, entertains Twin States 
W. E. Farrell, past chairman, installs new slate of officers 


Officers Installed Amid 
Social Festivities 
Springfield, Vt.—Annual installa 


officers was occasion for a festive evening 


of dining, singing, and professior en 


tertainment sponsored by Twin State< 
chapter at Trade Winds Cafe, March 9 

William Hadfield, chairman, presided 
and William Farrell, a past chairma; 


conducted the installation ceren 
Taking the oath of office were: Le, 


Davis, chairman; Hinkley Ranney, first 
vice-chairman; F. J. McArthur, second 
vice-chairman; George Julian, secretary 


and Clifford Howe, treasurer 

Retiring Chairman Hadfield presented 
the chairman pin to Mr. Davis, } 
cessor. The new chairman in turn pinned 
a past chairman emblem on Mr. Had 
field. 

“Ace” Gorham, “The Merry Wizard 
entertained with card tricks, feats of 
magic, and mental telepathy 

Guests included Carl Rici, Alec Lorir 
ovich and Gerald Attridge of Springfield 
R. D. Hamilton, H. E. Stockwell, and 
Arthur Howe of Claremont, N. H.: L. G 
Kittredge of Windsor, Vt.: H. E. Ber 
quist and F. W. Smith of Boston, Mass 


Atom Bomb Chief Speaks 


Waterbury, 
Night” will be observed jointly by Hart 


Conn.—*‘‘Connecti 


ford, New Haven, and Fairfield (¢ 
chapters, with an afternoon and evenir 
program, May 20, at the Elton H 
Principal speaker will be Lieut 
Leslie Groves, who directed the devel 
ment and production of the atomic t 
His subject will be “Implications 
Atomic Energy.’ 

A. H 
consulting metallurgist of Pratt & WI 
ney, West Hartford, is chairmar 

The program will open at 3:00 


d’Arcambal, vice-president 


with a technical session in the Elton ball! 
room. Thomas H. Chamberlain, manager 
of the Waterbury Mfg. Div yf 
Brass & Copper Co., will be chairmar 

S. C. Spalding, metallurgical engineer 
of the American Brass C will talk 
‘Tool Steels, Their Classifications and 
Applications.” A second lecture, “Fa 
cation of Parts from Brass and Cof 
Alloys,” will be given by John J. Hines 
chief engineer of the Waterbury Mig 
Div. of Chase Brass & Copper 

At 6:30 p.m., dinner will be serve 


the ballroom, followed by Genera 
Groves’ address 

nstallation audience with milk disappea 

from left: George Julien. secretary MOD 


man; H. H. Ranney, Ist vice-chairman; F. J. Arthur, 2nd vice-chairman: C. A. Howe. treasure 
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niversal Friendliness 
Necded for World Peace 
Island, Ill.—‘‘Broader Horizons 
Engineers” was the subject of 
ng discussion before Tri-Cities ' 
by A. E. Rylander, technical 
The Tool Engineer. Mr. Ry 
as the installation night speaker 
meeting, March 2, in the 
and arsenal restaurant 
isizing the value of the tool en 
i his place in this fast moving 
rogress, he said, “Perhaps it’s 2 
fast. Why not stop and take : 
the direction in which we are ° 
Do more than just stop— 

eveland ASTE excursion party k e fror 9 yach M ittan Island 
ely and discuss seriously world 

Cleveland Arranging Holiday Trip to New York City, 
pecialized work end mnell talk Invites Other Chapters to Join Four-Day Excursion 
nissing what persons in other . 
doing Cleveland, Ohio—Do you live along dancing Rockettes. For the evening, the 
he skin, he went on, we are all the Cleveland-New York route or in or visiting production men are on their own 
alik f we try to understand people around Ohio? Then you're nvited t d the surrounding theater and night 
regard as enemies, hate will join the Cleveland chapter ASTE trip t club district 
and a world of peace will fol New York City, July 1-4 Any hardy enough to make the 10:30 
: Chairmanned by Andrew B. Clark deadline next morning may walk two 
peaker administered the oath of chapter secretary, the trip is by popula ks east to the Empire State Build 
the recently-elected officers request of the more than 300 memt g, be zipped up 102 floors with deat 
Wangelin, chairman; Jesse L and their families who participated : ing speed, and clear their lungs in the 
rst vice-chairman; Joseph Zel special train excursion last fall to tl sk breezes off three rivers 
vice-chairman; Keith Saun Ford Motor Co.’s Rouge plant in Dear Picking iy the morning laggards 
etary; and Robert Henning, born. Mich. This tour was conceived and th-y’re off again at one o'clock for a 
promoted by Mr. Clark three-h r sail around the island, with 
speaker was Phillip J. Mackey The Manhattan-bound party will leav: : surely view of the towers, bridges 
S. Engineers, who related his , and ther engineering marvels of 
Cleveland Union Terminal, Friday, July 
r diver de 1, at 9:50 a.m., EST Accompanied by 
re cstadete they Hive por other ASTE’ers who board the trait Ice Show, Dancing Climax Visit 
along the line, they are scheduled t ll be 
es with the Navy and his pres eady f dinner in the New Yorker's 
River p.m., via the reserved-seat Empire State Terrace Room and eager for the ice show, 
S. Engineers Express. Chartered buses will be wait and dancing to Charlie Peterson's band 
ing to whisk them to the New Yorker which will wind up the holiday junket 
. : Hotel for a refreshing night’s sleep be Pr ptly at eight the morning of the 
Forms New Company fore starting the tour fourt buses will pick up the out-of 
I t Mich—Harvey G. Groehn. First-timers can get their bearings Sat towners to entrain on the Empire, arriv 
34 t vice-chairman of Los Angeles urday morning during a two-hour ght ng back in Cleveland at 9:45 that eve 
as formed Groehn Pattern & seeing tour—uptown, downtown and ‘ 
9s Fixture Co. in a new air-con Chinatown. At 2:00 p.m. the travelers ( t of this four-day vacation jaunt 1s 
i ant here. Associated with Mr will leave the hotel independently for ar approximately $70, including transporta 
s Robert Brezney in charge of afternoon at Rockefeller Center There ti hotel accommodations, two break 
n the group will reassemble for radio and fasts and Sunday night dinner and en 
npany specializes in engineer television tours. Intricacies of video w tertainment at the New Yorker, and all 
nstruction of low temperature be explained and the tool engineers wil tours 
lad body die spotting fixture see themselves televised If y want in, and who wouldn't, just 
dels and molds Next stop is Radio City Music Hall write Andrew B. Clark at Haynes Stel 
oming to Detroit, Mr. Groehn tor a motion picture and stage show, i! lite 1517 Supenor Ave Cleveland 
Los Angeles firm cluding a performance f the pre 14, Ohio, or phone him at CHerry 5366 
Before taking off, you can bone up on 
what to look for and how to appreciate 
A. E. Rylander, technical editor of The Tool Engineer, swear Tri-Cities chapter officers. from Ic t in the April issue of Holiday You 
Wangelin hairmar Elmer B 3 et 
whole vacation seeing more of the seven 
and their haunts 
3 Woman Heads Committee 
‘. 4 El ra, N. Y.—Sarah Swan, a tool de 
signer affiliated with Elmira chapter, has 
> bee appointed chairman of the chapter 
Education Committee 
Miss Swan is believed to be the first 
woman to hold an office in the Society 
SI was the only ASTE member of her 
ex attending the Los Angeles conven 
t ast October 
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Claims Grinding Permits Fin 


Montreal, Que.—At the March meeting 
of Montreal chapter, held in the Cana 
dian Legion Hall, 86 members and guests 
enjoyed one of the most interesting lec 
ures of the chapter season when Gordon 
T. Rideout, chief field engineer of the 
Norton Co., Worcester, Mass., delivered 
an address on “Recent Developments in 
Abrasives.” 

Mr. Rideout classified abrasives into 
two families—the Alundum group for 
grinding high tensile alloy and vanadium 
steels and the crystolon group for low 
tensile materials such as aluminum, brass, 
and steels with low nickel content. 

“The harder the abrasive grain, the 
cooler the cutting action,” the speaker 
stated. Hardness of grain, he said, as 
found in Alundum 38 for grinding heat 
sensitive steels, is obtained by purifying 
the bauxite ore with an alkali before it 
is reduced in an electric furnace. Devel 
oped to retain wheel shape in form grind 
ing, Alundum 57 has a grain that does 
not break down readily. 

Finishes down to one mu. in. can be 
obtained by grinding, explained Mr 
Rideout. Commercial average is about 15 
mu. in. and these finishes are measured 
by instruments such as profilometers and 
surface analyzers 

The speaker pointed out that light oils 
such as spindle oil and kerosene for 
coolants, wmstead of water solubles, will 
give good finishes where loading condi 


tions of the wheel are present. The oils 


officers were 


x 
oO 


g annual dinner da 


Kicketsor secy Ward Osbor retiring chm Samuel Waas 


ishes of One Mu. In. 


lubricate the abrasive grains, allowing 
them to slide through the work without 
picking up materials 

“Alundum 32A, the newest abrasive, 
cuts faster and cooler,’”’ he went on, 
showing in slides and motion pictures 
how the grains stay sharp longer, giving 
more pieces per dressing and as much as 
four times the life of other wheels. Feeds 
also have been increased from 0.0005 per 
pass up to 0.002-0.006 on hard steels. 

Mr. Rideout was introduced by Chair 
man M. A. Cote and thanked by Past 
Chairman G. W. K. Clark. 


Atomic Project Engineer 
Explains Nuclear Fission 

Windsor, Ont.—Technical speaker for 
a well attended meeting of Windsor 
chapter, held March 14 at Prince Edward 
Hotel, was K. F. Tupper, director of 
engineering for the Canadian National 
Research Council’s atomic project at 
Chalk River 

Mr. Tupper outlined methods used to 
split atoms, supplementing his talk with 
blackboard sketches. His lecture and 
answers to questions were necessarily 
limited for reasons of security. 

The meeting concluded with a showing 
of the beautiful but terrifying color film, 
‘Operation Crossroads,” documenting 
the atomic tests at Bikini. It was pre 
sented through the courtesy of the Ca 
nadian Westinghouse Co 


nce. From left: Raymond Skate lst v.-chm.; Warre 
chm.; John Needham, 2nd v.-chr Ivan Nelson, trea 


William A, Thomas, new Windsor chapter chairman, receives the chapter gavel from Ce G. Sampson, a former 


hairman, who installed the yming executives. From left 
Mr. Thomas, William F. Tyson, first vice-chairman; Harold 


Urban C. Crook, secretary; Albert E. Carley, treasurer 
B. Chamber second vice-chairman; and Mr. Sampsor 


Bues Speaks at Dallas lr 


aa 
Karl L. Bue ASTE direct 4, 
eng 


K.C. Officers Installed 
At Annual Dinner Dance 


Kansas City, Mo.—More tha 2F 
members, wives and guests e1 
evening of entertainment and 
Kansas City chapter’s annual 
dance in the President Hotel, Mar 

Following dinner, H. Robert | 
past chairman, installed in ) 
Taking the oath of office were 
M. Waas, chairman: Ray: nd | 
first vice-chairman; John NeedI 
ond vice-chairman; Warren H. | 


son, secretary; and Ivan Ne 
urer 

A. J. Mirick, another former 
presented past chairma 
pins to F. W. Osborn and San Waas 


respective ly 


A musical quiz show was pres 
the orchestra and prize vere aw 
the 10 contestants. Other entert 


followed 
Past Chairman A. N. Bruns 


charge of a drawing approximat 


door prizes 


Advantages of Air Gage 
Stressed by Mahlmeister 


Elmira, N. Y.—Members f | 
chapter learned The Modern ¢ 
of Gaging Practices’ as present 
Louis J. Mahlmeister, manager gag 
sales engineering, The 
Dayton, Ohio, at a meeting Apt 


Mark Twain Hotel 


Concentrating on air gaging 


er explained the basi sage 
types of gages and the 
tools. 

The modern air gage, he descr 
prove d device of extret ; ira 
may be used: independently 
skill; usually without the neces 
cleaning parts; with gaging 
sufficiently low to avoid part d 


without marring soft, | 


without loss of accuracy becaus« 
wear; and in places formerly 11 


to precise gaging 


| 
| 
—, \ 
| | 
| 
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Industrial Executives 
Installation 


M —L al ind istrial ex 
guests f St. I s to 
M the ASTE 
ts tives Night at 

rately men 

Ss Ss sent for the 
l W alke head of the de 
I and etall irgic al 
I versity of Illinois 
nir I the State yf 

ssed tl gathering on the 

I f Engineering Stu 
nical training 1s necessary, 
W lker i young engineer 

al integrity, imitiative, in 
pirit cooperation in 
eed. He stressed proper 
ibjects n high’ school, 

t any failures in the 
ressio! ire due t in 

KPT ind Engineering 
he added, can be of great 

the g engineer 

ilways tor the ex 


the speaker stated. In the 
na 


ry alld 


e of 15,000 Ph. D’s 


engineer 


Conrad Installs Officers 


Evansv Ind.—T} f rt ad 
ratio! Evansv hapter was 
n, Ma 14, at nstallation d 

i at Evansville ( eg 

H. ad ve secreta 
from the nat al headquarters at D 
stalled as Pon » 4 


tippler, Stippler T % Supply (¢ 
second e-cnhairma arles T 


Servel; secretary, Roman Wannem 
General Tool & Die (¢ treasurer, | 
Wetzel, Servel delegate Clyde \ 


Ken Standard Cory alternate 


Harry Ferguson, Serve! 


Mr 4 nrad als 1ddressed the 
concerning Society peratior activit 
and plans for the future 


ind Employers Ass 1atior ni I 

I regal ne the hapter t 

years ago H talked on the mportal 
the chapter to Evansville industry 


Says Single-Point Tools 
Save Time. Reduce Costs 


South Bend, Ind.—‘Latest Deve 


ents in the Turning Field’”’ was tl 


ect presented by S. A. Brander 
1c¢ presiden n sales a V1 
arch Machine T: 1 4 before the M 
eeting of South Bend chapt 
Maytf ta t Misha " 
Mr Br it | 
leveloy e! f single-ps« 
ate-controlled mac! et i 
mpany Adv intages aimed 
+} + ‘ 
» i i 
K setup al 1 re re the hec} 
I di eter Dy a ect 
I low due t +} 
} nt t essure Ai i 
1 
ne small area I tact 


| 


i, retiring president of 
1 iby J. J. Demuth 
I ind reviewed the 
i growtn t its pres 
Mr Holland discussed bene 
fhliation with the 
lans greater service 
f s talk, President 
t I Ning 1m ning 
A La es, chairman 
t S¢ nd vice-chairman 
e1er secretary; and P 
F } 
my. F 
4 


Douglas Inducts Officers 
Of Niagara District 


St atharines Ont.—Executive of 
Niagara Dhistrict hapter for 

1949-5 A stalled by Robert B 
Doug Mont ul, ASTE vice-pres 
ected to the presidency, dur 


Inte i by W. A. Dawson of Ham 


t chair an the Con 
t n Professional Engineering, M 
D ned proposed activities of 
~ ty the TY ne ve ir 
( in Coleman in his naugural 
1d ntinual striving tor 
is greater ethciency and 
wer manufacturing costs in order t 
r present standard of living 
The letters ASTE,” he added, might 
we stand for Always striving for toy 


Harry Whitehall of Hamilton, a mem 
f the National Public Relations 


ttec utlined what the Society 1s 
‘ ‘ that field 
Tech al speaker was P. E. Cavanagh 
sistant director { metallurgical rm 
Ontar1 Research Foundation 
H ect ernea the theory ol 
t t cture I etals 
A g t Mr. Cavanag! we should 
ply industry with equiy 
ent for pe c purpose, such as mine 
et engine baffle plates 
wit full knowledge of when, where and 
T 
How ¢ t} theory of metallic struc 
t I t be fully apphed rntil the 
k factor \ I cro-stress rf 
tenial has beer found, a project on 
which his organization and industry are 
at 
W I Sandhan a former chapter 


hairman, thanked the speaker on behalf 


Slides Show Adaptability 
Of Air Hydraulic Power 
I ville Ky 


Harry Stewart as 


ant ‘ manager and chief engineer 
irge of special designs, Logansport 
Machine (¢ was the principal speaker 
nner meeting sville chapter 
at the Kentucky Hotel, March 9 
Mr. Stewart discussed the theory and 
I f air and hydraulics and 
( ation as applied to machine 
t demonstrating the versa 
t ydra eft the audience 
. mn that the ngen tv of 
oner wa the niy miting tactor 

g tl type wer 
I ty member and guests attending 
ecting iw the following 


i N I 
yea! Chairman, Walter Schneider rll eting, March 3, at the Barclay 
Servel. I first man. Walter: Hot Welland 
Servel nm rst vice alte 
H ar N. B. Coleman, chairmat 
‘ treasurer! 
| | 
Another special guest was Norman L, 
Kniese manager f the Manufacturers 
marat E ty of the hontes 
R Vi et y a 
f 
i af ficers installed: N. H. Booker, chair 
F.k hert, first vice hairmar 
Gautermutl 3¢ nd vice hairman 
] k Da retary and W D W uest 
tre rer There vere pre ent for the 
945 59 


Schwister Takes Office 
As Chicago Chairman 

Chicago, Ill—On March 8 Chicago 
members gathered at their new meeting 
place in the Western Society of Engineers 
club rooms. Highlight of the meeting 
was the installation of officers for the 
coming year 

Harold Taylor, outgoing chairman, ad 
ministered the oath of office to: A. J. 
Schwister, chairman; Thomas C. Barber, 
first vice-chairman; Dale Long, second 
vice-chairman; H Verne’ Loeppert, 
treasurer; and William R. Shrode, secre- 
tary. 

Taking the chair, Mr. Schwister intro- 
duced E. J. Pavesic of the Lindberg Steel 
Treating Co. as technical speaker. His 
subject was “Heat Treatment of Tool 
Steels.” 

Mr. Pavesic, a chapter member, clas- 
sified tool steels into six basic types and 
56 grades. Tool steel, he said, should be 
free of all surface defects and complete- 
ly annealed before hardening. 

Cooperation between the design en- 
gineer and the metallurgist or heat treat 
er, he added, helps promote balance 
among factors affecting heat treatment. 

In designing tools and dies, small di- 
mensional tolerances are usually per- 
mitted. 
size before heat treatment, precise con 


If parts are finished to exact 


trol is necessary to prevent or minimize 
growth, shrinkage and distortion 
Straightening was pointed out as one 
of the more hazardous operations for a 
heat treater, demanding a knowledge of 
transformation characteristics of steels. 


Finds Man-Made Sapphire 


Superior for Industry 


Rochester, N.Y.—‘‘Sapphire Products 
and Their Uses in Modern Industry” was 
the subject presented to approximately 
90 members and guests of Rochester 
chapter by Roger F. Waindle, general 
manager, Industrial Products Div., Elgin 
National Watch Co., Elgin, Ill. Mr. 
Waindle was the principal speaker at a 
meeting, March 7, at Rochester Institute 
of Technology. 

Most of the 25 million sapphires used 
annually by industry come from foreign 
sources, said Mr. Waindle. Although the 
natural stones are tougher, manufactured 
ones are purer, harder and can be made 
in various shapes. 

The synthetic jewels take a fine finish 
and are used primarily as bearings. Other 
applications include gages, rods, flats and 
thread discs. 


‘ilm Shows Making of Bearings 

Along with his lecture Mr. Waindle 
presented a color-sound film on the pro 
duction of jewel bearings. A slide talk 
compared synthetic and natural mined 
sapphire. 

Before the technical session H. O. 
Simon greeted the group for the last time 
as chairman and introduced John Dense, 
a former chairman, who swore in the new 
officers. 

W. R. Gordon, the 1949-50 chairman, 
then introduced his staff of officers and 
executive committees for the coming 
year. Mr. Simon presented Mr. Gordon 
with the chapter charter and gavel and 
the latter introduced the speaker. 


Admiral Sees Dirigibles 
As Defense Sentinels 


Newark, N. J. —Since the n b 
failed to solve the question of furthe, 
development of lighter-than-air aft 
Congressional study is the only hope fp, 
the program, according to Vice-Admir 
Charles E. Rosendahl, USN (Re 
America’s leading authority on dirigibk 
airships expressed this opinion in an ad 
dress March 8 before a dinner meeting 
of Northern New Jersey chapter 
Robert Treat Hotel 

Recalling a recent request of the ai; 
force for an “electronic fence” to war 


at 


this country of approaching enemy air 
craft or guided missiles, Admiral Rosen 
dahl pointed out that rigid airships car 
carry the most electronic equipment 

He illustrated his talk with a navy 
sound film depicting the development 
rigid airships. The motion picture showed 
major disasters to such aircraft. These 
mishaps, he emphasized, resulted fr 
errors in judgment, not through any ir 
herent fault of the airship 

Charles Edison, president of Thomas 
A. Edison, Inc., 
The meeting was 


presented the speaker 
designated Edisor 
Night in honor of that concern 

The following chapter officers were 
Chairmar 
John Epprecht, Boonton; first 
chairman, Albert J. Schmidt, Bloomfield 
second vice-chairman, James Allan, H 
hokus; treasurer, Arthur Wotowicz, Rutt 
erford; secretary, H. Wilson Ryno, West 
Orange; national delegate, Charles B 


stalled during the evening 


Carlson, West Orange; and alternate, ( 
Frank Sheely, East Orange 


Philadelphia Director Installs Denver Officers at Ladies Night 


Wives were guests at Denver's installation ceremony, March 2, when incoming chapter 
officers took oath of office from T. J. Donovar, Jr., ASTE director from Philadelphia. 
Top, from left: Mr. Donovan, J. R. Matthew, chairman; W. L. Foss, first vice-chairman; 


W. G. Axtell, second vice-chairman; B. A. Carpenter, secretary: B. L. Golden. treasure 
B. J. Hazewinkel, retiring chairman and delegate: and C. J. Helto alternate. M 
Donovan also entertained the gathering with his popular ‘’Silver Dollar Q soran 
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~ 


» 
Installs Erie Officers 
} Pa—W. B. McClellan, ASTE 
etary, visited Erie chapter 
installed incoming ofhcers 
sence f 46 members and 
Mr. McClellan administered the 
to: A. E. Weingard, chair 
ey Sadoski, first vice chair 
Van Kampen, second vice 
Edward Norgren, secretary; 
Holmi, treasurer 
nal otncert trom Detroit 
ribed the construction of the 
iarters building there and 


portance of securing new 


Society 
speaker was J. R. Miuller, 
t mn charge of sales for 


Engineering Corp., Royal 
Micl Mr. Miller used blackboard 
t llustrate his lecture on 


A 


Applications of Carbide Mil 

nducted a question period 
sion of his talk 

ided David Henderson, G 

ind David Hanifin of Pitts 

Ww am Barringer, C. W. Blanan, 

k, Edward Green, T. J. Mc 

W. |. Moser and H. K. Sears 


Situations Wanted 
ENGINEERING EXECUTIVE—36 


with 13 years’ experience—6 years as 
chief engineer and manager in charge 
of production, engineering and sales in 
metal-working and tool industry; 7 
years on electrical, mechanical and 
power plant engineering for large elec 
tric utility. Extensive carbide tool and 
machine shop experience. Married; 
Cal-Tech graduate. Location immate 
rial. Box 165, American Society of Tool 
Engineers, 10700 Puritan Ave., De 
troit 21. Mich 


TOOL ENGINEER—age 29, with 11 
years’ experience in tool design, engi 
neering, processing, cost and time es 
timating, sheet metal and machine shop 
tooling and design, special machinery 
for drilling and milling, and design and 
development of carbide cutters for spe 
cial jobs. Capable of handling design 
and checking for tool design. Married 
prefer location in Middle Atlantic 


Industrialists Honored states. Please write to Box 166, Amer 
At New Britain Night ican Society of Tool Engineers, 10700 


Puritan Ave., Detroit 21, Mich 
Hartford, Conn.—Hartford chapter 
held its fifth annual New Britain Night MACHINE SHOP SUPERINTEND 
at The Hedges in New Britain, April 4 ENT—Desires permanent position with 
Editor MacAvoy f the New Britai progressive company. Thirty-one years 


Herald welcomed the ass¢ mbled members experience includes 11 years of super 


and friends in a brief address vision. Broad shop and tooling back 

Main speaker was Clifford E. Stubbs ground, quality and production engi 
vice-president and director of Henry A neering, methods, time and motion 
Loudon Advertising, Inc., Boston, Mas: study. Age 48, married, salary open 
Mr. Stubbs gave an amusing and unique Complete resume on request. Please 
chalk talk on an industrial design jol address replies to Box 167, American 
for a universal product. He also showed Society of Tool Engineers, 10700 Puri 
olored slides of “before and after” de tan Ave., Detroit 21, Mich 
signs of many products now in daily us¢« 

Before the speaking program Claytor METHODS OR INDUSTRIAL EN 
S. Parsons, chapter chairman, announced GINEER—Seeks position in these fields 
that the national semi-annual meeting or as production supervisor. Experience 
would be held in Montreal and that th includes five years in methods and in 

Tool Engineers’ Handbook” is expected planning cost reductions, most recently 
n July He reminded the group that as methods engineer in electrical ap 
wen for the Connect pliance manufacturing. Prefers situa 

it ASTE Night in Waterbury, May 20 tion in East, but would consider other 

William Jarvis, retiring chairman and locations. Please write to Box 164 
hapter delegate, gave a brief and cor American Society of Tool Engineers 
ise report of the annual meeting of th 10700 Puritan Ave., Detroit 21, Mich 

se of delegates in Pittsburg}! 


\ew Twin City Executives Plan Chapter Program for Coming Year 


be 


gue t 


ficers and R W. E. Boke delegate 
A F ahlin. proerar Ww 
tutior and by 


y Ov Mackley. Standards: and P. A. Saari. membership 


“Uy we 
tary W. B. McClellan was installing officer at March meeting of Erie chapter. New officer nduct : 
J harged with their respe bilities 
al A 4 as 
6) 


Frank Moran, Illinois Cent Railroad put relatior 

ympany promotes better employee-management relations 
Walker, Jaycee president: Mr. Moran. L. E. Richmond, local 
man. Below: Tool engineer 1 bu € men exchange 


Charges Industry Neglect 
Of Human Relations 
Rockford, Ill.—In 


for markets, manufacturers vie in ob 


their competition 


taining fine materials for their products, 


using the newest and best production 
methods, and in developing sales outlets. 
But they have overlooked one link in 
this setup—the human element—as in 
dicated by the ailments afflicting labor 
management relations 

Remedy for this, according to Frank 
Moran, public relations executive of the 
Illinois Central Railroad, is closer asso 
ciation between employer and employes 
and keeping workers better informed 
about company activities 

Mr. Moran stressed this in an address, 
March 3, before the annual joint meet 
ing of Rockford chapter, ASTE, and the 
Rockford Jaycees, held at Schrom’s 
French Room. His subject was “The 


Machine and Its Part—or Partner.” 
Skilled Workers Took Pride in Job 
Half a 


worke Ts 


century ago, he continued, 


many were immigrant crafts 
Working units 
Now, big 


leaving a 


men, proud of their skill 
ly knit 


Impe rsonal, 


were small and clos¢ 
corporations are 
wide gap between the factory hand and 
his employer. 

Mr. Moran related a successful pro 
gram instituted by his company to in 
still employees with a sense of pride in 
accomplishment and to strengthen con 
tacts all along the line 

This includes a news letter from the 
president, suggestion awards, inviting dis 
tant supervisors to visit company offi 
cials, employee service clubs, and courses 
in human relations for the 
staff. 

The plan has 


creased production and lower 


supervisory 


paid dividends in in 
costs, he 
concluded 

During the dinner which preceded the 
speaking program and a brief business 
Evert Jordan of the 
led the approximately 100 members and 


meeting, Jaycees 


guests of the two organizations in group 
singing. 
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executive. tell 


viewpoint 


Rockford ASTE’ers and local Jaycees how h 
Top, from left: Howard Nelson, retiring chairman: Thoma 


C. representative; and Karl B. Kaiser, mew ASTE chair 


juring annual joint dinner 


Donovan Shows Students 
Heat Treating Methods 
Philadelphia, Pa.—T. J. Donovan, Jr., 
ASTE national director, was host to 115 
students for a lecture and demonstration 


of heat March 22, at the 
Donovan Co. shop. 


treating, 


arranged by the 
Philadelphia 
Chapter for the jig, fixture and die design 


The program was 
Education Committee of 
students of the ASTE-supervised course 
at Spring Garden Institute and a group 
from Dobbins’ Technical 
Vocational School. 


In a comprehensive discussion of heat 


of students 


treating, incorporating 10 demonstra- 
tions, Mr. Donovan described the equip 
ment used. 

Turning to steels, the speaker ex 
SAE 


steels such as oil, water, and air harden 


plained the code, heat treatable 
ing types, and the hardening and anneal 
ing of each. 

He also dealt 


to be heat treated, case 


with design of parts 
hardening, car 
burizing, nitriding and finishing of heat 
treated material, and methods of mini 
mizing warpage during heat treatment. 


At the 


freshments were served. 


conclusion of the lecture, re 
Attendance in 
cluded a group of instructors from the 


two schools and James Barnes and Byron 


Gates of the chapter Editorial Com 
mittee. 
T. J. Donovan, Jr. (with microphone pauses in his lecture 


points discussed before group of Philadelphia engineering students. The men 


on 


Canadian Plants Hold 
Open House for T.E.’s 


Hamilton, Ont.—Studebaker ( 


Na 
host to Hamilton chapter for an afte; 
noon tour of the local plant and 
formal social hour at Fischer’s Hote 
March 11 

A technical session followed S 
Finkle, works manager of the pla 
troducing P. G. Hykes, experimenta 


engineer with Studebaker Corp. at Sout} 
Bend, Ind., as guest speaker 

During his address Mr. Hykes gay 
illustrated review of the evolut { 
passenger cars since 1877. Designers an 
engineers, he said, are constantly 
to produce a car with smarter appearance 
and improved features. He described th: 
designing and engineering of motor cars 
and the testing of new features on pr 
ing grounds 

For maximum performance, Mr. Hykes 
recommended, low pressure tires should 


be mounted on the new, wider rims 


Interest in automotive production was 
evidenced by a flood of questions fron 
the floor. After the technical progran 
William Orlick, acting chairmar oI 


ducted a business meeting 
Walter Wood thanked the speaker for 
Door 


tributed before adjournment 


his presentation 


prizes were dis 


On March 25 the members 
Massey-Harris Co., Ltd., at Brantford t 
see a streamlined foundry where higl 
grade alloy and high tensile cast iron are 
cast on a production basis 

The tour also included the forge s} 
assembly department, paint shop and 1 
spection department 

With the aid of such modern material 
handling devices as high lift truck 
palletized storage, underfloor convey 


for sand, overhead sand storage wi 
spout for each moulder, the company’s 


630 employees cast 200 tons pert 


Kroll in New Post 


New Haven, Conn.—J. A. Kr 
New Haven chapter, ASTE, has ned 
the Atlantic Saw Mfg. Co. here, as 
general superintendent 

Mr. Kroll was formerly chief pr 
tion engineer for the Spotlite ¢ 
technical consultant for the An 
International Transactions Corp 
of New York City 


heat treating while a member of fi d 


guests at his p 


H 
| 
| | 
| | 
| 
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Ni ministration 
Holds First Meeting 


Pa —Frank I Boyd, 


Pittsburgh chapter, and his 


new 


icted their first chapter 
April 1, at Fort Pitt Hotel 
dinner (Chairman Boyd 
isiness meeting by reading 
m E. W 


gram chairman, complment 


Baumgardner, 
apter for its work on the annual 


Risser, retiring chairman and 

legate, reported on the house 

es meeting, then transferred the 

pin to Mr. Boyd William 

S 1 former chairman, presented a 

an pin to Mr. Risser on be 
chapter 

roduction of the new officers 

ittee chairmen, First Vice 

ray Wood presented the 

the evening, A. H. d’Arcambal, 

nt and consulting metallur 

itt & Whitney, West Hartford, 

His subject, “Materials Used for 


Cutting Tools and Gages,” is 


4 


back to camera), a former Pitt 
f i past Chairman embier 
fice. Right: A. H 
y be ale 


erennial interest to tool engi 


i’Arcambal used slide illustra 


lisplayed an extensive collec- 


ng tools and gages for in- 


\ ir tool steel to fit the job,” 


aker advised during the sub- 
iestion period 


Invention Humor Amuses 
Installation 


Audience 
ancisco, Calif.—Golden Gate 
ullied a ct rps oft othcers tor 
1 meeting held March 15 at 
irtola Club in Oakland 
urman E. J. Raves officiated 
ng officer, performing an im 
ny The new officers are 
Coulter, chairman; I. S. Min 
chairman; G. B. Berlien, 
Sanford Wixson, 
and Basil Keys, treasurer 
ng the installation Mr. Raves 
the chairman pin to Mr. Coul 


ast chairman pin to Ernest 


retiring chairman 


ker +} 


he evening was Edward 


egiste red 


patent attorney A 


aduate electrical engineer, Mr 


ntertained the group with a 


f “Humorous Aspects of In 


M 949 


Recommends Carbides 


For Economy and Speed 


Utica, N Y.— ‘What the Tool Ens 


neer Should Know About Carl 


1949 was the subject of an 
lecture given by J. S. Gillespie i 
yt t s and wear parts sales eng 
jepartment, Carboloy Co., Inc., Di 


Held in the Technical and Indust: 


Div f New York State Institut fA 


plhed Arts and Sciences, the meet 


acd 

bers and 20 guests, including three 
t from Syracuse < apter 

Ina nprehensive lecture Mr. G 
pie put ed the com] t I and ta 
tion of carbides, including the { 
haracteristics and properties. Cart 
ne cl ms, olfter t periorn higt 
teel tools in t endur 
thi gt ability t 
nder extremely |! gh t nperature 

Slides aC | ying the 
showed carbide a plica ns t ir 
ng tools, blanking punche ind 
granite carving pneumat t 
granite boring tools 

A resume I a ne part i 
pl arc fal ri it tr I i | 
luded a detailed descript ! 
is arbide €aring tor higl 
equipment. Briefi speaker d 
binding small dia hips 
bide t labr it vheel lr 
monds, m al ft 4 le 

nds 

Mr Gillespie ncluded 
vith slides st ng vable 
pos nable arbide too nsert I 
tr S1x ? + ry é 

single grind I se sert 

NOTK aste tha high speed 

tools 

After the recture there Vas 
jue n period. | ]. Mas 
} rman, prt 1¢ and intr 
S} 


Stainless Steel Cars, 
Study in Fabricating 


New Haver Conn -—Importance of 
n building railway 
i trailer trucks was empha 


Tohn (¢ Whitesell superintend 


engineering at Edward G 

I l ( Philadelphia, Pa in a talk 
roximately embers of 

New Haven chapter Mr Whitesell’s 
for the March 10 meeting at 

Dunha aberatory Yale University 


Fabrication of Stain 


Met ] lescribed by Mr Whitesell 


| ne shaving drawing roll 
bend and stretching 
PI t | nd charts illustrated these 
\ nimated d ssion penod followed 
re Mr. Whitesell bstituted for 
] Donovar ol Philadelphia 
1 speaker who was 
\ ird, retiring chairman 
report was fol 
¢ nstallatior { 1949 50 
,erard | schoelle chairman 
M | Rade first vice-chairman 
1 Mathewsor nd vice-chair 
H Altor ecretary and 
st hairman ad 
f e and Mr 
i t art t the new 
Named Representative 
I Pa Tool Im ha 
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4 
Top: Edward Rav hapt From left: Mer 
Ps 
% 
rat 
at a technical meeting of Mohawk Valley + 
chapter, March 29 
ery less Steel 
Sa 
; > - 
te tative for Illir Tool Works 
ee Partners in the Philadelphia firm are : 
t D. J. Heckinger and Edmond Holling 
rs of tl i] ASTE 


Gordon Hall, retiring chairman of Hamilton chapter, introduces the new administration. From left: Mr. Hall, George 


Gilmore, chairman; George Churchill, first vice-chairman 


Modern Material Handling 
Saves Time and Space 
Hamilton, Ont.—How material han 
dling has progressed from backbreaking 
manual labor to mechanized movement 
of manufacturing supplies was related by 
E. B. Smith, manager of the materials 
handling division of H. C. Burton Co., 
Ltd., to more than 80 members of Ham 
ilton chapter attending a recent dinner 
meeting at the Brant Hotel in Brantford 
Present methods of stacking tote boxes, 
Mr. Smith observed, conserve space and 
eliminate bins and numerous transfers 
of material 
Another interesting phase of Mr 
Smith’s subject was his description of 
modern methods of unloading freight 
cars. After showing several films, the 
speaker conducted a question period 
Chapter officers elected during the 
evening are: George Gilmore of Hamil 
ton, chairman; George Churchill, Brant 
ford, first vice-chairman; William Pea 
cock, Hamilton, second vice-chairman 
William Shaw, Guelph, third vice-chair- 
man; J. M. Snyder, Brantford, treasurer: 
and John Yorick, Hamilton, secretary. 
George Churchill, membership chair 
man, introduced several new members 
and presented each with a lapel button. 
Mayor Walter J. Dowden of Brant 
ford, a guest of honor, extended a wel 
come on behalf of the city 


Film Magnifies Action 
Of Cutting Tool, Coolant 


San Diego, Calif.—With motion pic 
tures W. L. Resler of the Cimcool Div., 
Cincinnati Milling and Grinding Ma 
chines, Inc., demonstrated to San Diego 
members how a cutting tool plows 
through metal instead of cutting, leaving 
a rough grainy surface, if no coolant is 
used. But as soon as the proper cutting 
fluid is applied, a smooth surface is pro 
duced and tool life is extended 

In his film lecture given before a 
recent chapter meeting, Mr. Resler ex 
plained that the pictures were made with 
the aid of a micro-lens. 

During the meeting the following offi 
cers were elected: Chairman, G. S 
Bunch of Rohr Aircraft Corp.; first vice 
chairman, V. M. Pruyne, Production 
Tools, Inc.; second vice-chairman, C. R. 
LaCourse, Consolidated-Vultee Aircraft 
Corp.; secretary, V. A. Petricola, Ryan 
Aeronautical Co.; and treasurer, D. E 
Pederson, Consolidated- Vultee 
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William Peacock, second vice-chairman; William Shaw. third 
vice-chairman; John M. Snyder, treasurer; and John E. R. Yorick 


ecretary of the Ontario groug 


Coming Meetings 


BostoN—May 12, all afternoon and eve 
ning. Open house and tour of General 
Motors assembly plant, Framingham. 
Tour starts 1:30 p.m.; dinner in the 
evening. June. Outing. 

CENTRAL PENNSYLVANIA (York) — May 
19. Ladies’ Nite. Program to be an 
nounced. June 16. Stag party. 

CHICAGO—June, date to be announced 
Tour of Research Div., International 
Harvester Co., showing new methods 
of production being developed. 

CLEVELAND — May 13. Joint technical 
society meeting. Society of Automo 
tive Engineers, Tudor Arms Hotel 
Dinner 6:30 p.m.; meeting, 8:00 p.m 
Speaker: Hans Ernst, director of re 
search, Cincinnati Milling Machine Co., 
Cincinnati, Ohio. Subject: “Chip For 
mation, Friction and Finish in Machin 
ing Operations.” July 1-4. Trip to 
New York with privately conducted 
tours of the city, entertainment, yacht 
trip around the island 

Detroit—May 12, Engineering Society 
of Detroit. Speaker: C. J. Reese, 
president, Continental Motors Corp., 
Detroit. Subject: “Tooling and 
Launching of Air Cooled Engines for 
Combat Vehicles.””’ August 6. Golf 
Party, Indianwood Golf and Country 
Club, Lake Orion, Mich. 

Erie—June 18. Outing, General Electric 
Co. picnic grounds, Four Mile Creek 

GOLDEN GATE—May 17, dinner, 7:00 
p.m.; meeting, 8:00 p.m., Fireside Res 
taurant, San Mateo. Speaker: Rexton 
S. Rainey, chief engineer, National 
Motor Bearing Co., Redwood City, 
Calif. Subject: ““Manufacture and Ap 
plication of Oil Seals.” 

INDIANAPOLIS—June 11 Golf tourna 
ment, L & N golf course 

NEw HAVEN — May 20 Connecticut 
Night, Hotel Elton, Waterbury. Joint 
meeting of Hartford, Fairfield County 
and New Haven chapters. June. Out 
ing 

NIAGARA District—June 2. Field Day. 

PHILADELPHIA—May 19. Subject: “Hy 
draulic Control Equipment.” 

Tri-Cities—June 4. Annual Smorgas 
bord, Camp Noble. 

WINbDsorR—June 3, 6:30 p.m., Lakewood 
Golf and Country Club. Annual La 
dies Night—fun and prizes. 


Parsons Takes Office. Br 
Appoints Committees I; 
Hartford, Conn.—Mar 


g 
Hartford chapter opened with d 9 
the City Club, followed by a T 
meeting, installation of officers i 
technical session at the Hartford ¢ ( 
Auditorium 

Retiring Chairman William F ar 
presented Irwin F. Holland going 
president, who installed recently { 
chapter officers Clayton S. Parsons 
chairman; Donald B Huntting 
vice-chairman; Robert M. Toppin, se 
ond vice-chairman; Henry E. K 
secretary; and Robert F. Edmonds as 
urer 

After his induction Mr. Parsons a; 
nounced the appointment of the follow 


ing committee chairmen to serve durir 


ng 
his administration Bernard Black 
membership; Charles A. Peterson, stand 


ards and data; Louis E. Eberts, const 


| 
A 
Photo urt Hartf 
William F. Jarv retiring cha 
right ongratulate h 
as Donald B. Huntting, first 
M. Toppin, se J vice-cha 


tion and by-laws; A. Douglas Pr 
publicity; Kenneth F. Thomas 
relations; Gerald H. Buker, editonal 
Omar A. Gingras, technical activ 
Edward T. Ross, education; and W. 1 
Allison, entertainment 

At the close of the business meeting 
Lee H. DeWald, metallurgical engi! 


in research and development, Nationa 
Cylinder Gas Co., Chicago, addressed the 
assembly. Mr. DeWald traced t if 
velopment of hard metal composit 


describing methods for obtaining a 
factory balance of properties in 4 
cemented system to permit 
industrial application 

He gave an overall analysis of 
to consider when contemplating 
carbides and discussed such 1! tria 
applications as heading, blanking 
pacting and drawing dies, sma 
wear parts, cutting tools and 
points. 

After dinner speaker was F& 
Watson, motor vehicle commiss 


Rice Joins Blackford 


Toronto, Ont.—A. McKinne 


former first vice-chairman and ed A 


chairman of Montreal chapter, ha 
appointed sales manager of the 
region by H. L. Blackford, Ltd., a 
real chemical manufacturing firr 
is now located in Toront 
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lathe 


yn Ceremonies 


urate New Season 


Pa —Inst ullation of oth 
adelp! ( apte was wit 
c ers and guests at 
Mar 17 eet n the 


an presented a 


ance, George 


\ 
R 


nairman; 


eception, C. K 


P. A 


swore 1n 
1949-50 
Paulsen, 
Riddle, 
Burton, 


hairman; R. S 
Kenneth 
an E UO 


unk DeFrates, treasurer; 
n, delegate and A. R 
nate 


past chair 
muel Boyer, retiring chair 
hairman pin to Mr. Kitz 
Mr. Boyer 


ase as a gift from the out 


tter presented 


tration 


yints Committees 
} 


and co-chairman 


cnairman 
announced by Chairman 
Constitution and by-laws, 
Gates and 


ditorial, Byron 


co-chairman; education, 
and A. R. Diamond, co 
Baker and Mr. 
membership, A. B 
Cady, 


Duftany. 


man; 
V. W 
larence 


S. Paulsen 


co-chairman; 


Kenneth 
relations, 
Harry 


ind, co-chairman; 


and 
public 
Kl, Jr 
A. L 


standards, 


Lennig, Jr. 
ny, co-chairman; good and 
Patterson; industrial re 


Heckinger; and scholarship, 


feature was a Symposium on 
g with ¢ S. Amadon of 
Broach & Machine Co., New 


1 followed the 


} > 
th Production 


and George Squibb of 
Co., Inc., Detroit, Mich., 
Mr Amadon_ discussed 
ing and Mr. Squibb con 
1arks to surface broaching 
Surface Broaching 
shown 
Mill 


and 


was 
yurtesy of Cincinnati 
lively question 
i the talks 
former chairman, 
dinner pre 


eting and Walter Phifer led 


cation at the 


during the meal. 

announced that the chapter 
P A Patt or 

R airy R. S. P 


Accepts Symbol of Offic 


= 


had become an affiliate member 
Philadelphia Engineers 
> 


duced Robert \V Hudson, chairmar 


the club. Mr. Hudson welcomed 
group to his organization and expla 
benefits accruing from the associat 

Director Donovan reported 
board mecting and Delegat Pat 
gave an account of the house of dels 
meeting at Pittsburg! 


Among guests intr: 
Kitzman Prof. J. H 
Drexel Institute of 
Von Reis, 


manager, Sigge 


were 
Technology, G 
John Dustmar 
Svenson, 
and J. W. Kelley, repr: 
tive all of Detroit Broach C« 
Kelley is member of St. I 


ASTE 


president 
assistant < 


engineer, 


also a 


Toledo Tool Engineers 
Entertain Their Ladies 


e 


Toledo Ohio—Approximately 
ouples attended the annual ladies nis 
dinner dance, one of the two major 
events on the Toledo chapter calend 


Hotel 


dancing t 


held recently at the Secor 
Dinner 


music of 


was followed by 
White y Gobre cht 
chestra. At 


prizes 


and 
intermission 
distributed 


rende red | y Mrs 


accompanied by the 


numer 
Vocal sele« 


Cyrus Shary 


were 
were 


orchestra it 


Albert Hage accompanied by Mrs 
at the piano 
Mr. Hage Ralph Ford and Sa 


Burgess delighted the audience wit! 
impersonation of the Andrews Sister 
[The Entertainment Committee 1€a 
by Mr Ford, was if charge I 
enjoyable event 
F DeF 
K 
Via? 
Te 
2 


‘> 


a 


Obituaries 


Ray mo: E. Ha 
Ra i E. Hall, 52, general superin 
vera perations at Kellogg 


Mar acturing Cx a division of the 


Shoe Co 


passed away 
me in Rochester, N. Y 
For 2 years Mr. Hall had 


been as 


Kellogg ¢ 


1 W starting in 

tl nspection department. He was born 

\ verp, N. Y., went to Rochester in 

191 and «served the army during 
World War I 

A chart ember of Rochester chap 


athhated 


} 
with severa eterans’ organizations and 
| + 
e Indus il Group of the Rochester 
\ ha be ( nmerce 


George W 


Lreorgt W Emrick, 64, 
president of the 


Brooklyn, N. Y., died 


chairman of 


and former 


while 


suddenly during the winter vaca 
tioning at Palm Beach, Florida 
Mr. Emrick had been with the tool 
ncern for 30 years. He was president 
f 1{ ears before heading the board in 


he had been associated 


with R. H 
He was an 


Emrick & Son 


ASTE member in Greater 


Tri-State Juniors Elect 
lowa Student Chairman 


Angola, Ind.—Members of Tm-State 
College junior division of Fort Wayne 
hapter elected ifficers for the spnng 


March 10 
Storm Lake, 
Chosen to 


Be 


quarters, 


Wayne H 


elected 


Vandesteeg of 
chairman 


Williar 


vith him were 
Ron s Mich., first vice-chairman; 
k ird S. Hauffe, Lincoln, Ill., second 
e-chairmat! Melvin L Kratzman, 
I i Ohio, secretary; and Harry 
Wr t, New York City, treasurer All 
are mechanical engineering stu 
I ving the election and a business 
neeting, William J. B. Ingham, Jr., re 
tiring chairman, introduced the technical 
eak H 
e rela 
Wayne I 
I t ns I 
I i the group that all graduating 
eng ¢ should be better informed con 
employer-employee relation 
I r and anagement, he feel hould 
ik greater efiort t inderstand eact 
t at the eeting included Emil 
W M ] 1 Le ird ¢ Roebel past 


Clut 
van, Jr., national director 
aii 
cl 
Fr 
te! 
iit Harry S oft Pot hapte 
jav fron T. H 
t 
Dé 
intré 
of 
: 
the 
tte tl 
he I 
ire 
yer; “ge 
uirmar 
fir 
cl 
ay 
: New York chapter. : 
Mr 
im 
D. 
al 75 al 
i 
t 
Cor ir, 
Br 
4 or 
door 
tions 
H 
Hage : 
eric 1 
G 
ir 
ed 
| | | 
hetemas f Fort Wayne chapter They 
pol niefly on production problem 
panie Alter each talk there wa a short 
: A I and Rules for Precisior 
A Measuring ncluded the program 
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Cominc pack to the Pittsburgh 
meeting, which I barely mentioned in 


the previous issue a/e so many other 
diversions, Fred Dawless put the bee 
on me to get another new member. 
When I asked him what he thought I'd 
been doing all these years, he said 
“this is a ‘special’ on the pink ticket.” 
Well. that’s different, so, having al 
ways been careful whom I’ve endorsed 
for membership—quality, y’know—l 
herewith invite Henning Freden and 
Nic Norden of Aro-Nat Tool & Die 
into the ASTE fold. Come on in, boys! 

John Johnston, Portland Chapter, 
asked me to come and help ‘em eat 
Maine clams. Well, that’s bait hard to 
resist. An interesting session with Lee 
Cuson, Detroit, who introduced me to 
Carl Larsen from the Dominion. Seems 
Carl is making a combination door 
hinge and latch that should go over in 
a big way Also, a get-together with 
Jay Edmondson, prof at Ohio State 
who, I understand, has been made 
Educational Ch’man by Bob Douglas. 
\ good choice, like all of Bob’s ap- 
pointments. 

As previously intimated, I came 
down with the flu during the meeting. 
Sure, nothing novel about that; what 
I'm leading up to is a dream I had— 
or maybe it was just a_ brainstorm. 
Anyway, it seems I had shuffled off 
this mortal coil and found myself in 

. well, the place had me worried for 
a spell a/c there were a lot of guys 
with horns wassailing around a huge 
table presided over by an old guy with 
whiskers and the biggest horns of all. 
By'n'by, however, I noticed that the 
horns were attached to helmets and 
that they called the big guy Odin. So 
then TI realized that I was in Valhalla, 
where daily may champions meet, 
in wassail or combat and, wounded or 

slain, 
shall meet on the morrow to battle 
again.” 

Just then the Old Man rapped for 
he said, “that 


some of you birds would like to go 


order. “IL understand 


hack to your former existence, so as to 
wind up unfinished business. So, after 
the big battle tonight, those who are 
slain will wake up on earth in the 
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Then, as 
I raised my hand. “Well, who are you, 


time and place you left it.” 


and what do you want?” 

“Please, sir, | was technical editor 
of The Tool Engineer and Id like to 
go back and write just one more Col 
umn in which I could give credit to my 
co-workers on the editorial staff. What 
with trying to boost our 18,000 mem- 
bers I never got around to it except for 
casual mentions.” 

“Oh?” with a saturnine grin. “Well, 
we'll see if the pen is mightier’n the 
sword. Suppose you tangle with that 
big roughneck over there, the loser to 
have leave of absence.” So there I was, 
matching an overgrown pencil against 
a cutlass—and well, you can imagine 
the result. All I remember about the 
fadeout was a flash of steel streaking 
for my head. Then I woke up. So 
here I am, back on the job, and here 
goes for what I should have done long 
ago. 

First off, there’s Bob Powers, our 
publisher these past four years and 
more. Now, Bob and I have had our 
li'l differences—as who hasn’t?—but all 
the while we’ve been like 12 o’clock in 
trying to turn out a good magazine. 
And in time we got to know each oth- 
er’s worth. From several years of close 
association, | can only conclude that 
Bob is entirely capable, that he knows 
his business and that he is the gentle- 
man under even the most trying cir- 
cumstances. Also, ve found that he 
plays the game in a way that should 
leave no regrets in his own mind. 

Then there’s Clarence Etter, our 
Sales Mgr. No high pressure sales- 
man but a plugger who gets results, 
Clarence sells on faith in his product 
and on faith in his customer. He’s 
done a good job selling the one and in 
winning the respect and liking of the 
other. The guy’s all wool and a yard 
wide, and I’m proud to know him. 

The same goes for Jimmy Curran, 
our Production Mgr. Jim makes up 
the book, arranges the ads and even 
makes ad layouts at times and, come 
time to put the book to bed, just about 
works the clock ‘round. A good worker 
for our money. 


Next in line, Bob Steiger 


Director Despite losing a fe 

running boats around to M , 

during the late fracas. Bob lost " 
ing of artistry beside’s whicl 


ern a streak of you-know-wl 
it comes to making art lay 
other right guy 

Last but not least, and leay F 
secretaries—who also rate lhe 
mention—and the male edité 
come to Doris Pratt. oul ASTI 
Editor. A hard and cons 
worker, Doris has her fingers 
the ASTE pulse and, by now 
quired such a grasp of technica 
ups that she could easily pine 
an associate on the technical 
She is to be commended for a 
that, month-in-and-month-out, 
written and interesting reading 

Well, | can now go back to \ 

that is, when the time com 
a clear conscience for having pa 
bute where it’s due. As far as o 
torial staff is concerned, it’s bee 
of the most harmonious groups 
I’ve ever had the pleasure to wort 

As the saying goes, “ ‘tis hun 
err and divine to forgive’, a DO 
which some genius invented 
with one end to write with 
other to erase with when we 
boners. So, we make amends 
takes of commission or omissi 
then go on to redesign “nearer 
heart’s desire.” 

It’s that way with the ASTI 
growing and still young, there's 
plenty of chances for mistakes. B 
the whole, such as have oceurrt 
been of the mind, not of the hea It 
like driving a car: no matter h 
your intentions, there's alwa 
chance that sooner or late 
a red light or a stop street \ 
your record is good, you ll prot 
away without the fine 

Well, I've been a member no 
on 17 years, during which I'v 
fairly close touch with most 
Society administrations. And if 
minds of any of you boys Nort 
West, South there exists ever 
doubt regarding the innate goo 
the Society, let me say right 
I’ve met few if any men, i 
life, who on the whole ha 
honest or more altruisti: 
gard for their fellow men than t 
who have guided and who n¢ 
the ASTE. So now, with mut 
in each other’s worth, let us 
project the Society to greater h« 
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BOOKLETS AND CATALOGS CURRENTLY OFFERED BY MANUFACTURERS 


FF 


Be 


Cvlin 


tearings, “Cartridge” 


eight page bookle 
ns of ball bearing 
tion, grease type, 


t, describes 


s: discusses 


content 


and 


idvantages of running without 


Includes charts of dimen 


load rating, etc. Norma-Hoff- 


és Corp., 


Saws, High-speed 


Sz 


ing 4 
l 


catalog 


aWws 


ranging fre 


may 


Lists 


be 


hniques used 
lifies data. DoAl 
es, Ill 


s—hb: 


all 


bearings 


contour 


describes 13 


ym 


Stamford, Conn. 


high 


“utility” 
5 lb to precision model 
representative 
cut as 
Specification 


1 Company, 


ring. Linear Motion 


for | 


se bulletin describes line of 


inear 


addition to a description of 


rinciples, the booklet lists 
antages, and includes data on 
ation and installation. Thom- 
tries, Inc., Manhasset, N. Y. 
Carbide 
burs for use in high-speed 
ls are described in four page 
Accuracy, speed and low unit 
aimed for the burs. The Atrax 
Ave. and Day St., Newing 
nn 
ders, Air 
section No. 53 describes the 
of air cylinders. Design 
klet is towards helping the 
lay out his circuits, and 
nd tables are furnished show- 
s10Nns Gerotor May Corp., 
Md 


f Model 


tappers 


( 


lers and Tappers 
Holesteel 


nulti-spindle 


described in 


udes 


Type B 


general purpose 


20 


charts 
spindle data 


plans and specifica 


d bulletin Incl 
and sl p-type 
to floor 
56, National Automatic 
nd, Ind 
Shaver 
} 


Tool 


illetin describes National’s 


and overall 


gear shaving machine, 


letin 
gear shav 
eed 
and 
Detroit 13 
949 


stat 


ing and 


Machine 


es, extends 


offiers 


onomy 


Ca. 


the 
in 
Na 

5600 


Heaters, Resistance 


Four page bulletin describes resistanc« 
heaters for controlled sectional he iting 


for forging, bending, brazing, hardening 


The unit will heat 7 to 8 


lb per kwh at 2300 deg F, it i 


and annealing 


is claimed 


with greater economy at lower tempera 
tures Agnew Electric Co., Mulford 
Mich 


Lift Trucks 

Bulletin 4883 describes improved line 
of Barrett lift 
1000 to 


trucks with 
15.090 lb 


capacities 
irom Features of 
the trucks are illustrated, and a chapter 
of the 28 booklet is 


selection of model. Barrett 


Western Ave 


page devoted t 
the 
Co., 


Chicago 9 


proper 


Cravens 4609 


Machine Accessories 
Catalog 77-U 
machine 


28 pages, covers line 


tool accessories and attachments 


—more than 130 different types, fr 
collets and carriage stops to toolholder 
and electric motors. South Bend Lathe 
Works, 417 East Madison St., Sout! 
Bend 22, Ind. 
Magnets, Alnico 

Bulletin B-1205A describes non-ele 
tric Alnico magnets in general duty 
heavy duty and extra strong models A 
wide variety of applications are cited 
in removal of tramp iron from coal, sand 
chemicals and other materials Dings 


Magnetic Separator Co., 4740 W. M« 


Geogh Ave., Milwaukee 14 


Pneumatic Devices 


Bulletin CL-15, 12 pages, provide " 
brief description of products included 
in Bellows’ line of pneumatic der 
including feeds, vises, presses and valve 
The Bellows Co., 222 West Market St 
Akron, Ohio 


Pulleys. Magnetic 


Two catalogs recently relea ed T 
magnetic pulleys. No. C-1001A, eight 
pages, covers line of electromagnet 


No. C-1007A describes the Ps 
ma-Pulley, designed for efficient uss 
alnico. Dings Magnetic Separator Co 
4740 W. McGeogh Ave., Milawukee 14 


pulleys 


Shafting, Flexible 


Catalog 49, 16 pages, covers wide 
f flexible shafting and flexible haft 
machines fron small t heavy-duty 


equipment. Aci 
Elliott 
St., Binghamton 


essories are included 


Manufacturing ( 
N. Y 


alog 


State 


350 


Shaper, Openside 


Bulletin No. 300, eight pages, covers 
rent model of Rockford’s 36 in. open 
side ydraulic shaper Table speeds 
ange from 0 to 110 fpm on the ma 


chine, which features hydraulically pow 
ered table and tool feed. Rockford 
Machine Tool ( o., Rockford, Il 


drive 


Steels, High Speed 
Analyses, heat treatments and applica 


ns for five most commonly used high 


steels are covered in a 
page bulletin 
i hardness values after 
are included 


Pa 


recently 
released 12 Charts 
heat 


Stee/ 


show 
treatment 
Jessop Co., Wash 


ington 


Surface Roughness 
Eig} 


page bulletin, illustrated, de- 


scribes the advantages provided by shop 
control of surface roughness and wavi- 
ness. Basic requirements for system of 


control of irregularities 
i fini hed 


ind 
Phusix 


on machined 


surfaces are outlined 


sts Research Co., 321 South Main 
st., Ann Arbor, Mich 
Taps 


Recently released is a 111 page catalog 
In addi 


and handbook for users of taps 


tion to describing Besley’s 28 taps, the 
book includes a reference section which 
lassification of fits, tap drill 
es itting speeds and lubricants, and 
screw thread terms and _ definitions 
Charles H. Besley & Co., 118 N. Clin 
tor ot Chi ago 6 
Tools, Form 
Four page brochure covers line of cut 
tt and form tools, and includes series 
f ks for all automatic screw ma 
chines using circular form tools Pro 
duction Service Co., 1060 Broad St 
Newark, N. ] 
Pubing Data 
The Babcock and Wilcox Tube Co 
ha " lable five tables which include 
tolera f round seamless tubing: 
Met iver n table; linear conver 
tabl wall thickness data for sean 
nd welded tubing and hardness 
¢ n tables Address the company 
at Beaver Falls, Pa 
Wrenches, Torque 
Ten-page italog of torque tools ex- 
pia ] tage of aut atically-lim 
ted e in tightening bolts, etc., in 
ass¢ r repair. Jo Manufacturing 
( South Gate, Calif 
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Transfer Machine for Axles 

A machine tool which bores and faces 
three types of automotive axle housings 
changing the 


without -up is an- 


nounced by the Cross Co., 3250 Bellevue 
Ave., Detroit 7, Mich. At 100 percent 
efficiency, 280 parts are said to be 
processed hourly by only one unskilled 
operator 

The machine is a 3-station, transfer- 
type unit—or Transfer-matic, as Cross 
calls its machine tools equipped with 
handling 
matically move parts through recurrent 


material devices to auto- 


operations—in which three types of 
axles come to the machine in two dif- 
At Station 1, any of the 


three of these are loaded; at Station 2, 


ferent lengths 
both ends are bored and faced with the 
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adjusting for 
electric eye setup 


machine automatically 
length through an 
At Station 3, the parts are automatically 
sorted by type and placed into either 
one of two conveyors, depending upon 
subsequent processing requirements. 
One conveyor, traveling at right angles 
to the machine, receives all axles with 
insulator brackets attached, either long 
or short; the second—a continuation of 
the flow of work through the machine 
receives all other axles 

Because the unit is made up of stand- 
ard Cross sub-assemblies, flexibility for 
Other 
features include hydraulic feeds, hard- 


part design changes is provided 


ened and ground steel ways, and auto- 
matic push-button controlled working 
cycle. T-5-1 


3-Way Multi-Grindine | 
Machine 
Processing 32 holes every 45 | 
in a 6-cylinder, cast iron alloy 
the purpose of a 3-way, automat 
cial-Purpose machine annou 
Snyder Tool & Engineering Co 
Lafayette, Detroit 7, Mich. Ths 
comprises counterboring six 
valve insert holes, tape rear 
inlet valve passages from the 
terboring one hole for We 
countersinking two hole in 
end of the block and counte1 
holes in the front end of the 
Clamping is hydraulic and thy 
cycle automatic. The cylinder 
loaded onto an elevato piati 
lowered down over solid lox 
then clamped at both e1 
draulically-operated wedge 
High speed steel too 7 
throughout at speeds ranging 1 6 
to 90 sfpm. Tool feed ire 
permitting the application of 
chine to blocks of varyin 
The two horizontal head ave 
of 10 in. and the vertical 1: 
and right horizontal he 
and 71% hp motors, respectivs 
mounted on slide unit 
The vertical head is powers 
hp motor and is mount 
yn special wishbone type « 
standart 1, counter-balance 
up. The wishbone type 
space directly behind the 
mounting of an additiona 
rear, if desired for fut 
and also allows for easy remo\ P-5-2 


Portable Hardness Tes 


A portable Hardness Tester f 
well readings, by Riel 
chines Division of An 
and Metals Inc Ea VM 
weighs only 3 s.. vet 
pare in accuracy witl el 
testers. The tool is de 
ness testing of raw mate 
duction parts that canr 
taken to the bench for test 

The Tool En 


~ 
| 
‘ | \¥ 
—_ 
= 


cision Thread Roller 
igg Machine Co., Inc., 845 
: , announces 
Precisio1 
n the form of a heavy- 
work 
1 ability to roll continuous 
While 


machine is 


t its line ol 


C with increased 


serrations 
neart Ol rie 

heavy, sturdy frame 
percent highe1 hydraul- 


g pressures to ac- 


er physical properties 
eater diameter and pitch 
we is increased length 
é designed to take 
138 in. up to 4 in. with 

f 8 pitch. Its regula 
read capacity when 
S not € xs used, is 


maximum. It 
aie any material that 
ible percentage of elong- 
serrations are 
otated between 
dies of 6! in 


et lesigned to provide 
peeds 200 to 540 

lé nd il iverage 20.4 

circumference which 

e to provide maximum 


T-5-4 


€ 


Induction Heater 


9) > 


el 


flip the billet 

pl ictlior ate 
conveyo SySs- 

( ite re 
ire ILO! i 


is pusned out at the press e! I | 
is e | ‘hemical Fire Extinguisher 
ing 1s Tully automatic, al it is Clalme 
} nica tvp hire tin- 
that practically any production sche A dry oneten pe Fire Extin 
ed \ i I i 
ule Cal DE accurate! paced \ 
ter which, with simple ¢ 
can be set to heat any engt I N 
t i oT | 
ip to the maximum stroke of the : 
i nore plete 
The neaters Ss! WT V1 accon 
| chemical ¢ tent 
square ) pHiiiets up to 
te i t-ir fety disc. It 
The coils ire interchangeable l te! weight 
smauer or larger diameter Cols ay ‘ | ed that the drv chemica 
substituted to give greater efficiency ntoxk noncorrosive a noncon 
long-run small diameter work, o1 elect t { 


accommodate Underwriters 


in. Power source is a 700-kw 160 La tories label rated B-1 and C-] 
cycle motor generator unit, of whic! nd er nended for flammable 
100 kw. is held in reserve T-5-5 , electrical fire T-5-6 


The Monthly 
Relertion Bulletin 


TOOL 
SALVAGE 


PRODUCTION COSTS are in everyone s 1 d these da Pool costs, of course, 
have a very important bearing on production costs, and reconditioning 
tools can be a big factor in your drive for econom 

Reconditioning tools is not at all dif t. provided you have the right 
wheel. The ideal wheel is a Robertson “Cool-Cut.” Because of the open 
structure of this wheel, the orall remove the met | rapidly ... vet vou ob 
tain a finish equal to that produced by a close-grained, conventional wheel. 


Here is one example ot the sort otf work a Robertson” does on 1 tou hy 


reconditioning job. A 6” x h-speed cutter was re-cutin lo min 
utes. A regular conventional wheel required 40 minutes to do the same job 

(nother interesting reconditioning operation involves surface grinding 
steel-and-carbide reamer blade erted-tooth milling cutters and other 
carbide-tipped tools. The carbide tip and the steel can be ground in the 
same operation with the same R \ thout glazing the wheel 
or generating excessive heat. The depth of the cut varies according to the 
size of the pieces, but small re for instance, can be success 
fully ground with .002” dow: ( eed. Robertson Wheel 
for this operation range trom t X A 

For the best results from any ¢ ns 1) tion, make ire your rind 
ing wheels are “Robertsons” . the wheels t t are precision-built for the 
toughest jobs. Write for your free copy of the interesting pocket booklet 


“How to Buy Produ 


ROBERTSON MANUFACTURING COMPANY 
TRENTON 5, NEW JERSEY 
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Resin-Bonded and Vitrified-Bonded Grinding Wheels + Mounted Wheels + Segments 


moor 

il 

il 

q i 

| 
ied 

af 

hy 
to deliver q -15 in 
every 4.8 seconds right to . 

nr inced by Ajax 4 
ic C Trenton 5, N. J., = 
nt tne eating coll Dy a * * 
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Contour Milling Machine 


Designed for milling irregular con- 
tours on work parts from master cams, 
a cam-controlled Contour Milling Ma- 
chine, by Sundstrand Machine Tool Co. 
Rockford, Ill., combines in one unit a 
vertical spindle milling head, a cam 
follower, a cam-carrying table and a 
rotary work table. The machine fea- 
tures a wide selection of automatic 
cycles for both internal and external 
milling of practically any contour on 
work parts up to 5 in. diameter. The 
operator is only required to unload, 
reload and start the automatic machine 
cycle. One time-saving feature claimed 
for the machine is its ability to cut 


master cams from sample parts, thus 
eliminating the engineering of intricate 
cam profiles. 

The machine has a *4hp milling head 
and a cam follower spindle which are 
mounted together on a swinging arm. 
Ratio between cam roller arm and cut- 
ter arm is 2 to 1, thus reducing cam 
error 42 on the finished part. 

The cutter spindle is driven by V- 
belt, with infinitely adjustable speeds 
ranging from 425 to 4150 rpm. The 
cutter spindle head has 3% to 8 in. 
vertical adjustment from top of rotary 
table to spindle nose, and the spindle 
quill has hydraulic vertical feed with 
total movement of 114 in., controlled by 
dogs for rapid advance, feed and rapid 


ime 


“Tae 


MINNIE JIG—for small work in 2 


return cycle. Adjustments for \ 
diameters of work, cutter wear a 
depth of cut are obtained throug 
crometer adjustment of arm 

The 6 in. dia. rotary table 
cam-carrying spindle are bot! 
driven off the same motor at 
ratio. Table feeds are variable 
0.2 to 5 rpm, with rapid rate 4 


and table rotation in rapid a; 
feed and return in either dir 
up to 1 1/3 revolutior The n 
is said to have over 24 possible 
combinations to handle many di 
kinds of workpieces T-5-7 


STYLE 3—up-clamp type for con- ' ir 


sizes: 1” x 1” and 1” x 2” working i 
area. 


if 
| 


trolled depth of machining; sizes 


from 4” x 6” to 9” x 12”. ; 
Adjustable Drilling Head 


Errington Mechanical Labo! 
Inc., Staten Island 4, N. Y., anr 
average work; sizes from 2” x 4” the improved Errington Adj 

Drilling Head. This tool is des 

to 6" x 8”. take advantage of a wide ranges 
justment without overhang, as 


STYLE 1—most popular design for 


STYLE 4— engineered for larger work seen in the contracted and ex 
settings illustrated. The head « 
in sizes from 5” x 5” to 9” x 30”. be supplied with three spindl 
equal adjustment in line, and 

ine as we i 


adjustment on bolt circles. Rar 
0 to 1% in. drills. 


The unit is fully geared, with 


bearings on all spindles in hea 


thrust bearings throughout, and 


a 1300 EAST NINE MILE ROAD - DETROIT 20, bushed. Sand cast alun 


AGM CHUCKS - CONE-LOK JIGS - PRECISION PARTS 


parts fully enclosed for pressu1 


cation and protection, witl 
positive clamping on all adjustins 
bers. Descriptive literaturé 

on request. 
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EQUIPPED with 
FAMOUS wooowo RTH 
TIME” LOCK 
ALL S\ZES 


Dual-Ram Broaching 


te line of Dual-Ram Broach- 


es comprising nine basic 


een announced DY Colonial 
Box 37, Harper Station, 
Mich. Designed specifically 


roaching, the machine 


1 


ec and all electric con- 


; 


eliminate machine idle 


iding, and a forward- 
( ycle to simplify set- 


he ftollowing sizes b- 


t in. stroke; 10-ton, 42, 54 


Ke 15-ton, 48 or 66 in 
ton, 48 or 66 in. stroke 


he manufacturer, the 


, in design have been 


tput efficiency by having 


tinue through its next 


perator has finished load- 
e first cycle is completed; 
racy of output by an im- 
ana column construction 


re direct stress absorp- 


I de creased hydrau- 
I CC verloads by 
e pressure at which rated 


ectric cycling control, 


can be set y means ol 
mn ls to operate on 
tinuous cycle; and single 


itic cycle with pre-set 


nine continuing 
cle without stopping if 
ed before the first cycle 
eted. Also, forward o1 


le, with ram and platen 

terlocked to prevent ac- 

ge t roach or part 
T-5-9 


oratory Muffle Furnaces 


iboratory Muffle Furnaces 

complete over-all tem- 
ge from 300 deg F to 2000 
ley Electric Manu- 
p., 38 S. Shelby St., Indi- 


Ind., is designed for phys- 


control system 


innovations. The 


Lower in cost, easier to operate, 
more compact, better engineered. 
Radial relief grinds taps, step drills, boring 


bors, counterbores, profile mills and a 
variety of special cutters. 


ying, and ashing. The line is further 
augmented by the Cooley Model ACL, 
and ACH recirculating air draw fur- 
with built-in selective power 
lifie temperatures to 900 deg F 
and 1200 deg F 
The Selective Power Modifier is es- 
sentially a synchronous motor-driven 
variable cam which operates an “ON' 
and “OFF” switch once each minute 
The only power consumption is said to 
be in the motor drive. The cam posi- 
tion, controlled by setting knob, per- 
mits varying the “ON” and “OFF” in- 
terval » that any power input from 5 
percent to full power may be obtained 
‘ontrol is obtainable from about 300 
deg F to furnace maximum T-5-10 


Radial Relief 


* More support at 
cutting edge— 
Longer tool life. 


MACHINE 


Royal Oak, Mich. 


° ° 
Radially Relieved Cutters’ 
are Cutters 
RELIE | | 


LOW FRic 


No. 1 Dial Comparator. 
This model has a table 
which is adjustable for 
height. The lever at left 


of dial is pushed down to 
life the indicator rack 
spindle. Any Ames Indi- 
cator can be attached, but 
the one regularly supplied 
1S Model 202 with dial 
numbered 0-100, reading 
001", having .250” range. 


No. 130 

Dial Comparator. 
Especially designed 
for checking com- 
paratively heavy 
parts. Size of base 
and length of up- 
right post to suit 
Customer § require- 
ments. 
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SY” INGENUITY 


PLUS - - 


... the combination of Ames Dial Com- 
parators shown below will allow 
you to handle practically all of your 
measuring and control problems. 


No. 13 Dial Comparator. The 8” x 
8” cast iron base can be fitted with 
locating fixtures and V-blocks. 
The bracket supports any Ames 
Indicator, but regular equipment 
is Model 202 with dial numbered 
0-100, reading .001", having .250° 


range. Bezel and dial turn to 
locate zero beneath pointer. 


No. 26P 
Dial Comparator. 


minute variations 


Head Dial 
graduated in 


and diamond contact. 


Representatives in 
principal cities 


For indicating the most 
in 
size of duplicate parts. 
Supersensitive Fan 
Indicator 
.00005” 
Total range .002". Ad- 
justable tolerance hands 


No. 2 Dial Comparator. 
Compact. Regular or dead 
weight contact pressure. 
Table dia., 2". Adjustable 
for setting. Height 
534°; weight 234 lbs. 


Low-Cost Grinding Fixture 


A low-priced cutte 
which, according to t 
will 
grinding jobs, has been annou 
the Madison Manufacturi Cc 
of Muskegon, Mich. The 
states that it has beet 
fully to cutting « 
flutes and chip relief on Ma 


handle a multituds 


grind 


ing and reaming cutters 
ters, chamfering tools, tu 
reamers. 

The Madison  grindins 
graduated 
It offers automatic indexi 


in degrees in 


son tools and any othe1 
indexing is required. 17 

index feature can be rele: 

ventional handling of 

tools. r-5-11 


Relieving Attachment 


D-S G 


An accessory for 
Fixture, by Royal Oak 17 


chine Co., 621 E. 4t St R 
Mich., is designed for 
grinding of long tools 1 
with centers. Mounted o1 
vided as a standard part 

it holds the tool close 
grinding support. A ¢ 


vided to give extra rigidit: 


The attachment swi 


bar sO that tools wit} 

be inserted from the 

of moving the fixtures 

when the same form is be 

more than one tool. St 

bushings and liners ca 

any size tool up to 1% i 
r-5-12 


Ly é | 
VAS 
\\ 
a 
| 
». 
— 
| \ 
\ \ / | 
\%\ \\ //$/; 
Address inquiries to Home Office, 30 Ames Street 
</ 
B. C. AMES CO. Waltham 54, Mass. 
VI ZZ | 
| 
| 
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| nit Bearing FHP-Motors 


init bearing, 


shaded pole 
lesigned for use on porta- 


ents has been announced as 


\ 


I 


11 
ind sSmMali 


available by General 


ractional Horsepower Motor 


1 as the Type KSP71, the 


available in these ratings: 


50 cycle, totally enclosed; 
and 
All ratings are 


115 volts or 230 volts and 


cycie, totally enclosed; 


ycle, open 


‘CW rotation 


drives for fans, 
pumps, the 


lie cast aluminum frame, 


oO! use as 


new 


tant weight reduction over 


types employing cast-iron 


three ratings can be used 
shaft up 


1 
oI vertical 


ach can be obtained with 


ne teatures 


le re available in a variety 
including shaft-end, op- 
aft-end, and resilient-base, to 
julpment manufacturers to 
e best suited to their manu- 
Tacilties OI designs The 
ilso be band-mounted; a 


wide around the cente1 
is available for this type 


T-5-13 


Flexible Coupling 
exible Coupling, by Boston Gear 
Mass 


nachined 


Quincy, 


and an 


features simple, 
three-piece con- 
oil-resistant, synthe- 
flexible 


insert for quulet, 


The coupling is said to re- 


lubrication and is not harmed 
dust 


ind 


ility. Designed for 


or dirt 
provided 


Accurately 
with 


ma- 
standard 


ind set screws it can be used 


ange of industrial applica- 
ing flexibility, ruggedness 
quick 
trouble- 


iong, 


and 
without 


lation 
attention, it is 
shafts in. to in 


T-5-14 
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RENGTH 


WON'T 


TRIP OR WEAR, 


ALLEN TRU-ROUND 
DRYSEAL PIPE PLUGS 


[his newest Allen O Head product, 
made of Allenoy meets 
all the demands of a dryseal plug 
in applications involving extreme 
pressure, such as in 
and hydraulic equipment. For 
use with dryseal taps. No sealing 
compound required. 


steel, 


retrigeration 


lt stands up under repeated 
wrenching as no plug has befor« 
Its Pressur-Formd socket, un 
weakened by drilling and broach 
ing, is so strong the key will shear 
before the socket Strips. 


Pressur-Formd threading insures 
metal-to-metal contact all the way 
by producing burnished threads 
This method prevents distortior 
and nicked, imperfect threads 
which gouge 


softer metals and 
impair the seal. 


Accurate fit is assured by 360 


roundness,and by a perfect taper,at 
both the pitch and crest diameters 
Here's | protection against 
the high cost of leaky or faulty 
pipe plugs. Get ‘“Tru-Round” 
Pipe Plugs by ordering 
Allens in the distinctive 
black and silver 
Now available in sizes from !4,¢" 
to No increase in 


price. 
Write us for and en 
data 


POSITIVE 


genuine 


box. 


samples 


Yineerinyg 


NORMAL APPLICATIONS 
Our ‘““Tru-Round tand 
ard pipe plug, also Pressur 
Formd, is leakproof, and 


a sealing compound is not ordinaril 


needed pressure-tight joints. Pre 
ise roundness and smoother thread 

nake for better seal. Threaded strict! 
accordance with Army-Navy Aero 
iutical Specification AN-P-363. Full 
laranteed 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U. S. A. 


FOR 40 YEARS THE BUY-WORD FOR SOCKET SCREWS 
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Universal Screw Stage 


A Universal Screw Stage, by Jones 
and Lamson Machine Co., Springfield, 
Vt., checks at a glance pitch diameter 
and thread angle; crest, root and taper; 
and lead for the entire length of en- 
gagement of the screw. 

Designed for use with J & L optical 
comparators, the instrument is said to 
be as rapid as a snap gage and more 
positive than an elaborate set of pitch 
diameter, lead and form gages. The 
enlarged shadow reveals wear of tools, 
chasers, rolling dies or grinding wheel, 
not only as regards individual errors 
but accumulative effect as well. 

A pair of rolls, corresponding to the 


ON THIS JOB-- 


Power-Grip holds 8 shafts per 
load. 4 keyways, 5" x x 
%” deep, are milled in each 
shaft. Cutters 6" diameter 
are fed at 53” per minute. 
Production and cost advan- 
tages result from minimum 
loading time. 


SEE IT IN ACTION! 


See this new production hold- 
ing technique demonstrated. 
Send us your name, position, 
and company. Where sufh- 
cient inquiries result, we will 
plan a demonstration in your 
city without cost or obliga- 
tion, Write now, so we can 
reserve an early date. 


thread to be inspected, is mounted on 
the roll shaft. The fixed roll is spaced 
longitudinally from the center of the 
lens, a distance equal to the length of 
engagement of its screw to be inspected. 


_ DEEP MAGNETIC PENETRATION 


A NEW PRODUCTION HOLDING TECHNIQUE 


That’s right! 


Power-Grip Holding, with its Deep Magnetic 


Penetration eliminates the need for complex, expensive, hold- 
ing fixtures, and grips securely odd shaped pieces otherwise 


normally difficult to hold. 


Applied to milling, turning, shaping, planing, or grinding 
operations, this new holding technique is used for stout, high 
speed machining cuts. Get the complete story today. Write 
for a copy of our latest Bulletin, Magnetic Holding Methods. 


Send us prints and specifications for estimates 
on Power-Grip Holding for your Production Jobs 


TS CO. INC. 
ROCKFORD ROCKFORD MAGNETIC PRoDUCTS 
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CHUCKS 


A master gage is staged on tl 
and supported and held by an : 
able backstop, “A”, and a ng 
operated clamp, “C” 

The enlarged shadow of the 


ster 
thread is then made to coincide with 
the correct tolerance outlines the 
comparator chart. The space betweer 
the outlines represents the pern ble 
tolerance for the class of fit required 


Lateral displacement of the shadow 
shows lead error; vertical displace- 
ment shows pitch diameter var 
Provided with four pairs of rolls. ¢} 


ie 
staging fixture accommodates any screy 
of a given form from 3/16 to 1 in, in 


diameter, and any pitch from 6 to 44 
right or left hand. ’ 


Large Duplex Broaching 
Machine 


Claimed to be the largest machine of 
its type built to date, a large duplex 
surface Broaching Machine, by Ameri- 
can Broach & Machine Co., Ann Arbor, 
Mich., stands over 15 ft. high and 
weighs in excess of 35 tons. Stroke is 
72 in., capacity, 40 tons 

Designed and built to broach large 
diesel bearing supports, the machine 
features automatic cycle of the left- 


hand table and right-hand br! 
arbor, both of which index six times 
in generating one complete broaching 
cycle. The left-hand station surface 
broaches the step joint faces u é 
six passes and the right-hand 

rough broaches the half-round suriact 


in six passes. The part broached w 
over 150 pounds and about ' 
stock is removed on approximate 
square inches of surface 

The machine incorporates inter! 
electrical controls and provides 
tinuous cycle during the six | 
necessary to complete one part. A 
conveyor handles the chips acc 
lated in broaching the part T-5-16 
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teversible Plug Gages 


Lia 


operation and long-life 


claimed as outstanding 


ine of reversible cylin- 


Gages recently announced 


Taft-Peirce Mfg. Co., Woon- 


I. With these gag 
juickly and easi 


all 


es, the plug 
ly reversed 
end shows wear. The 


a positive locking action so 


ug cannot slip, and the entire 


have a rigidity equivalent to 


il¢ 


| 


pares 


S 


gage 
AGD Standard — are 
izes from 0.025 in. to 


th “Go” and “Not-Go”. They 
hed in alloy steel, high-speed 


Carboloy or chromium plated. 


T-5-17 


Grinding Wheel Dresser 


whee 


A Wheel 
Model A 
W Lake St 


Dresser for surface grind- 


by Natco Tool Co., 2834 


Chicago 12, Ill—is de- 
to dress wheels from 13% to 4%4 


attachment is said to eliminate 
g machine, removing work 
the chuck and lowering or raising 


al 


ne 


tne 


head. It is easily attached 


med to dress absolutely parallel 


\ 
hiirir 


» 12, Il 
of industrial uses ranging from 


cessin 


oratl 


n 
ii 


ing 


pic 


chuck and while grinding. 


T-5-18 


ozzles, by the Binks 


Co., 3122 Carroll Ave., 


are designed for a wide 


to steel making 
a non-clogging, helical 
the nozzles are said to 


1 uniform, full cone mass spray 


At 
Da 


1949 


tne 


entire cross section of 


ttern, Available in 17 sizes 
in. plpe connections 


T-5-19 


Gairing Boring Tools Boost Production 


Quick-Change Blocks Save Man-Hours and Down-Time 


Held in the boring bar without locating holes and screws, only GAIRING 
STANDARD BorRING BLOCKs can be used in such applications as shown above. 


The operation consists of boring diameters of 2.693, 2.228, and 1.875 
inches in a tractor drive housing, cutting cast iron at a surface speed of 
200 F.P.M., 0.020” feed per revolution. 


Here, as always, blocks are pre-set to size, perfectly self-centered; always 
positively locked, rigidly driven. They are used extensively for rough 
boring as well as for semi-finishing and reaming operations. 


Let us show you how GAIRING BorING BLocKs may be applied to your 
problems. 


Write today for the 
Gairing Block-Type 
Boring Tool Catalog 


The GAIRING TOOL COMPANY, 21223 Hoover Road, 
Detroit 32, Michigan 


| 
wl | These | 
Moy, 75 | 


yols are 
W-S tools 


ation. lity st . 
highest qua endt-Sonis 
our 


ne 
ding 
grin 
i -br thet 
jllust panging- or 
Contains and reco for all 1 Missour, 9 


housins 
999 Main 


CARBIDE CUTTING TOOLS 
ORING CENTERS © COUNTERBORES TFAC 

tonal © FLY CUTTERS TOOL TT 
ROLLER TURNING TOOLS © SPECIAL BITS 
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Spring-Actuated Collet Chuck 
Another application of the Ericksoy 
collet chuck is this spriy 
cam released set-up whic] 
polishing, grinding and other 
ing operations of a Similar 
Operator 
machine. 
Eight Erickson collet cnucks 
mounted on a multiple- pind]. 
Chucking and release of part 
automatic 
sion on 


merely feeds and wy 


A cam releases Spring ter 
chuck as it 
unload and feed positions, then releast 
actuating-spring which collapse: 

on to piece. Even, positive collans 
brings entire surface of collet int 

tact with stock. 


each 


Further information may be obtains 
from Erickson Tools Dix isior 2311 
Hamilton Ave., Cleveland 14 T-5-20 


Automatic Punch Press Feed 


The Rol-Di-Feed, by H. E. D 
man Mfg. Co., 321 Albany St., S 
field, Mass., is a compact and self 
tained cam-driven feed for 
coiled stock designed for quick ir 
tion in the general run of punch | 
es. Stated capacity is 
strips up to 3/16 in. thick wher: 
of stock does not exceed 2 Ib per 
foot. Maximum feed 
presses with 3 in. or 


cous OI! 


length 9 
more stroke 
justable in increments of 0.00] 

Open side design permits fee 
stock in a wide range of w 
throughout most of the 360 
shaft rotation advances stock 


paratively slow rate of spe« 

hance accuracy of feed whet 

connection with progressive dies ; 
ating at high speed. The feede: 

to be particularly advantage 

feeding of deep drawing or { 

dies T-5-2] 
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Fr r 
10 
A LOWER cosTS::- 
Open the door more profitable 
sroduction by using ws Standard 
> Carbide Tipped Tools. Reduce imver 
tories and procurement costs. Perform 
over 80% of your tool bit operations 
with only 4 few standard tools that 
be used on more than one job. | 
> e Stock your tool crib with an assorement of 
<a w-s Standard Tools made with the grade 
ae of carbide best suited for your jobs. For cert- ’ 
tain special requirements» st is easy alter 4 
standard tool and eliminate costly “specials” 
which can be used of only one set-up: 
“color-marked” for easy identifi- sis “| 
‘Hop, ure rust-resistant and made 
& from stock distributor: 
/ 
— 
Wes Randolph St., Chicago: Illinois — W are ind 
a Rochelle, N. Y- 
: 


arger Size Electrode 


} 
Ze diameter! Electrodes, to 
vy t iron castings, 1S an- 
y Eutectic Welding Alloys 
Worth St.. New York 13, N. Y 
rode 24/49. in size 44 In., 
special Frigidare coating 
particularly adaptable for 
large turbines, pumps, mix- 
ngs, and othe! 
pes It castings requiring a 
re substantial electrode 


ilso available in sizes 3/16, 


3/32 in. for all types of cold 


lding, requiring no preheat- 


intling of equipment. For 
ther AC or DC machines, the 
said to have a uniform burn 


vs out rapidly and produces 


tensile strength of 50,000 


nell 150-200 T-5-22 


te Supe’ conomy 
made 


Medium-Duty Universal 
Chuck 
e-inch medium duty Universal 
k with two sets of jaws and 
and featuring three separate 
instead of the usual single pin- 
1as been added to the regular 
ne of lathe chucks by L-W 
k Company, 45 S. St. Clair, Toledo, 
operate, the chuck 1S said to 
reater accuracy and to afford 
wear on the ring gear. The body 
-steel casting, highly ground 
jaws are hardened with ground 
to assure a tight grip 
chuck can be used on any lathe 
}-! in.-8 thread spindle, in- 
most models of Atlas, South 
Logan and Clausing although, by 
conventional back adapter 
can be mounted on any size 
e lathe. It also fits and is ready 
on the L-W 6-1! in. SD 
Chuck Company also offers ex- 
6 in. and 8 in. independent ; 
CNUCKS witn reversibie jaws 
1 ground steps, ana cast 


teel body with ground finish. The 
rews anda bearings are made 
dened for wear 


T-5-23 
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Vertical Die Cast Machine 

A cold chamber die casting machine 
of vertical-type construction is the Kux 
Model HP-22, recently developed by 
the Kux Machine Co., Chicago. It is 
designed specifically for production of 
parts which have cast inserts. 

The machine has its die plates mount- 
ed in a horizontal position while its die 
plates operate vertically. Thus cast- 
ings with inserts can be placed in the 
lower die half without difficulty, and 
the inserts remain in place all through 
the die casting cycle without falling 
out of their cavity placement. 


Castings such as electric motor ro- 
tors, flywheel and magneto parts hav- 
ing magnet inserts, parts with bushings 


cast in, etc., can now be easily made on 
this machine, whose vertical design 


A special hand finishing process and 
the extreme hardness of Rahn black 
granite permits a lasting surface guar- 
anteed to .00005” accuracy. This rust- 
free surface will not warp due to shock 
or temperature changes. Literally mil- 
lions of years of heat treating and 
normalizing by nature has produced a 
completely stress relieved material 
harder than hardened tool steel. If 
struck by a sharp object, no compen- 
sating bump will be raised on the sur- 
face. The super polished surface is free 
from abrasiveness and the action of 
instruments is velyet-smooth, 


give greater 
permanent accuracy 


TAKE ADVANTAGE OF THIS 

FREE TRIAL OFFER TODAY! 

We are confident that our surface plate 
will sell itself. Send us the coupon be- 
low and we will ship prepaid the Rahn 
Black Granite Surface Plate that you 
specify. Use it for a reasonable length 
of time and either send us your check 
or ship it back collect. You can’t lose! 


.0001” Accuracy .00005” Accuracy 
Size 2 Clamping Lips 4 Clamping Lips 


12” 3 19" $59.00 $75.00 
18” x 24” 118.00 150.00 
24” x 36” 236.00 300.00 


Prices F.O.B. Dayton. Information on sizes up to 
54” x 108” furnished on request 


RAHN GRANITE SURFACE PLATE CO. 


1149 PLATT CIRCLE, 


DAYTON 7, OHIO 


| PLEASE SHIP PREPAID 


RAHN GRANITE SURFACE PLATE CO., 1149 Platt Circle, Dayton 7, Ohio 


(fill in size and ac- 


NAMI 
COMPANY NAME __ 


curacy) Rahn Surface Plate for 
PLANT. 1 understand I am not obligated in any way 
PLEASE SEND MORE INFORMATION. 


months FREE TRIAL IN OUR 


ADDRESS _ 


CITY 


eliminates the necessity for 
construction to keep inserts ir 
Hydraulically 
ally controlled, Mode l HP 22 ha: 
contained hydraulic operatin 


operate ana 


ism and includes the iz 
multiplier available for increa 
jection Mods HP-2 


produce castings weighing up 


pressure 
lb in aluminum and has a die 


17-*4 in. square between the 


Carbide Tool Grinder 

Hammond Machinery 
Kalamazoo 54F, Mich., announces Mod- 
el WD-10 Carbide Tool Grinder, de- 
signed for either wet or dry use. For 
wet operation, the baffle plate and ex- 
haust outlet are turned to “off” posi- 
tion and the coolant system switched 
on. For dry operation, turn off 
and open baffle plate and exhaust 
let. 

The 10 x 19 in. tables equipped wit! 
a removable steel wear plate and ta 
slot in which the compound 
tool gage slides, have opening 
for coolant drainage. Tables are quick 
adjusted to any angle from 15 dé 
above to 30 deg below horizontal 


Builders, Inc 


nrotractor 
p! 
Ss 


t 


Safety cup disc completely fill 
open cup of the wheel to pre 
injuries or dropping of tool t 
of wheels; also very desirable 
feature. 


CLEAR 


NAMEPLATE 
MARKING 


The nameplate on 
your product is your 
signature; keeps it 
neat and legible 
curate location 
alignment are ass 
with this 
NAMEPLATE 
DETAIL PRESS 


@ Simple 
Operation 


@ Perfect 
Alignment 


@ Uniform 
Depth 


GEO. T. SCHMIDT, 


| 
| RAY 
} SURFACE PLATES 
Wed 
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. ‘ : bolt holes m inside on a rear ax / 
~ -cial Purpose Machine olt holes from inside on a rear axk 
for a low-clearance delivery truck 
| 2-way 42-spindle horizontal The shuttle fixture operates through 
by LeMaire Tool & Manufac- 
dager Tel h Rd three stations. At Sta. 1—which is als 
2657 S ‘elegraph d., 
2607 So | ioad and unioaaq—the center 
Mich., incorporates a shuttle both right and left ends are rough a1 
rough and finish boring large 


finished bored: also, the ends are faced 
ng end irilling, and reaming 
g ends, Grilling, and . 5 using a crossfeed tool 
es from inside and spotfacing 


At Sta. 2, six holes in end bolt circl 


are drilled and the center pilot noi 


rough counterbored, both ends. At Sta 


3, six holes in end bolt circle are reamed pe - stcct 


and center pilot hole combined, bot! 
ends. The center rear unit then tilt 
spotface the 6 holes; from inside, at a AY ew (4 
6 deg angie r-5-26 | 
- 


— — 


on 
CUTTING FLUIDS 


IN selecting cutting fluids, perform- 
ance not price is the important 
factor. Savings pinched out in pur- 
chasing are often thrown out in the 
scrap pile. A large Milwaukee screw 


products company learned this in 


machining Type 304 stainless steel 
tube stock on a single spindle Cleve- 

A R K | T O aA A R K T land Automatic, using Tantung high 
speed tools. Of several cutting fluids 

tried for this operation, D. A. Stuart's 

WITH @ MARKING TOOLS ThredKut 99 with paraffin oil was 


found to be the only one which would 


enable the shop to produce this job 


i, MODEL 175 HYDRAULIC at a profit 


: On the forming operation, Thred- 
7 


MARKING MACHINE Kut 99 pe rmitted production of 500 


to 600 pieces per grind, as compared 
to only 100 to 1435 with other oils; 


FOR ROLLING lettering into flats, on drilling 300 to 400 pieces with 


ThredKut 99, only 75 to 100 with 


rounds, or irregular shapes. 


other oils; and pieces per hour 
average with ThredKut, only 8 with 


FOR KNURLING fine line or diamond other eile! 


design on round pieces. You can't get around performance 
records like these. Cutting oil at any 

reasonable price is a sound invest- 

DEEP MARKING FOR PERMANENCE ment when it pays off in longer tool 
life, increased production and de- 


HIGH PRODUCTION sired finish. You can buy cheaper 


oils and more expensive oils, but in 


his case as in most others, it is wise 
Simply send prints of parts showin : 

P y P P 3 economy to buy the Stuart oil best 

desired marking and its location, plus suited for the job. Write for booklet, 

Cutline l dsfo Sette \ cp 

hourly production requirements for for Better 


free recommendations. 


GEO. T. SCHMIDT, INC. 


1804 W. BELLE PLAINE AVE., CHICAGO 13, ILLINOIS 


STUART goes 
mith weeny Cavrid 


2727-49 South Troy Street, Chicago 23, Il 
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Thread Cutting Broach 
The Shearcutter Thread Cutting 
Broach, by Shearcut Tool Co., Box 746, 
Reseda, Calif., is said to generate a per- 
fectly threaded hole by a true broach- 
ing action. The chips are curled up in 
one piece and flow out of the hole being 


threaded, an action said to prevent in- 
terference with the cutting action of 
the broach and breakage due to clog- 


fing 


Among advantages claimed for the 
hear cutting action is considerably 
lower torque required to form the 
thread, with consequent reduced break- 
we and increased tool life T-5-27 


Pump Maker: “We have a jig setup where four holes are held to a 
limit of plus or minus .0005” on the spacing. MEYCO bushings were put 
into service . , . and, in five months, after completing 50,000 parts, the 
bushings show no appreciable wear.” 


Motor Maker: “The MEYCO bushings . . . have been working very 
satisfactorily. Our cost reduction report . . . shows the MEYCO equal to 
12 former steel bushings. Total savings for this one project equals 5230.00 
per year.” 


Meyco Carbide Inserted Drill Jig Bushings 


MEYCO bushings combine the best features of steel 
and carbide . . . the protection of steel with the long 
life of carbide at the points of wear. First cost: 
higher; end result: substantial savings in production 
expense. Made to ASA standards . .. MEYCO bush- 
ings will SAVE you money. Don’t miss shis bet! 
Some sizes now available from stock. 


Write for bushing catalog No. 
for further details and a price list, 


W. F. MEYERS CO., INC., BEDFORD, INDIANA 
| 
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Cone-Drive Reducers 

By using standard speed reducs ¥s 
primaries and secondaries, a line of 
Double Reduction Units comprisin 
over 86,000 combinations as to « 
model and ratio has been mad iil - 
able by the Cone-Drive Division of 
Michigan Tool Co., 7171 E. MeN 
Road, Detroit 12, Mich. The coml 
tion of standard reducers is said t 
vide models with input ratings of 
14 to 68 hp, from 4,000 to 244,000 ix 
output torque, and reduction ratios of 
from 25-to-1 to 4900-to-1 

An important advantage claims 
the setup is that it enables a ] 
combination of standard units in 
manner as to meet all kinds of oper- 
ating conditions—just as in “built 
the job” double reduction reducer 

About the only major differe: 
tween the double reduction 
duction units is that primary 
shafts and secondary pinion shaft 
slightly shorter. An adapter 
flexible coupling connects the tv 
ducers, while a special housing i 
for the smallest of the prima 
ducers. Otherwise, all parts ars 
ard and carried in stock at Cone-D 
for easy replacement and fast del 

Individual primary and secondary 
ducers are interchangeable a1 
rately replaceable within give 
ranges and may be dismount 
quickly converted to single red 
units if desired. Use of stand 
sets also makes it simple to cha 
ratio of any combination wher 
desired since all gear sets and h 
mountings are interchangeable 
models of the same size. This faci 
maintenance replacement T-5-28 


Heavy-Type Grease 
An aluminum-soda base Greasé¢ 
to have an exceptionally high 
point is announced by E. F. Hou 
& Co., 303 W. Lehigh Ave., PI 
phia, Pa. The product is designe 
meet a demand for a heavier g? 
type lubricant and is designate 
Put 18H-2 
The main advantage claimed 
grease is that while it is a heavy 
proof lubricant, it possesses a 
point 100 degrees higher than th 
tainable with a straight aluminun 
grease. A product data sheet, pr¢ 
by Houghton, is available upon re 
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Setup Accessories 


onow! set ror use are Flange 
Nuts, Stud Sets and otep dIocKs, 1 
luced by Northwestern Tool & E 
neering Co., Dayton 3, Ohio, at the 
cent 4th Southern Machinery and Met 
Exposition in Atlanta, Ga 


The heavy uty flange l nut 
signed to eliminate use of loose w 
ers, range 1n size from 5/16 tol iz The 
stud sets include two additiona es 
one for the %s in. T-slotted machine 


with 5/16 studs and one for 11/16 7 
machines equipped with 1 


studs The step blocks, graduate 


1/16 in. steps, are 2 in. thick 
range from 3% to 9 in. and may be 
in cyanided steel or hard maple. T-5-30 


Che new MERZ Pico Comparator checks 
taces the fastest, most accurate way 
known—electronically, against a Master. 
minates human element entirely— 
gives exact, automatic meter readings 
parts of all types in about 5 seconds. 
ikes production line surface control 
ple as routine dimensional gaging! 
Unit is furnished complete with me- 
exploring head and adapter. It is 
f-contained in a sturdy aluminum 
ise, with carrying handle and storage 
iwer. Weighs only about 15 lbs. Can 


Matic Measuring Ma- 
New-Tronic Com- 


and Sorting Ma- 
tandard A. G. D. 


pe ,ages— Tools 
pe 3! Machinery —Ex- 
ental Projects 
y 1949 


be operated from any standard 110- 
volt, 60-cycle line. Special heads and 
adapters available for the most intricate 
jobs. 

It will pay you to investigate the 
many ways MERZ Pico Comparators 
can raise the standards of your surface 
control—cut your checking costs. First 
cost is remarkably low; savings con- 
tinuous. Write for a demonstration in 


your own plant. 


MERZ ENGINEERING COMPANY, INDIANAPOLIS, IND 


MEDIUM PRESSURE 
HIGH DEFLECTION TYFE 


oe 


HIGH PRESSURE MEDIUM DEFLECTION TYPE 


INTERCHANGEABLE TYPES 
DESIGNED TO 


BETTER SUIT YOUR NEEDS 


There’s a Danly Die Spring especially 


designed to handle your complete range 
of die work. There is a medium pres- 
sure—high deflection type that provides 
desirable pressures for most jobs. For 
other work demanding greater pres- 
sures, the Danly high pressure—medium 
deflection type is provided. Both are 
interchangeable which makes it easier 
to solve your spring problems. 


Manufacturing Standards Insure Long Life 
Exceptional manufacturing standards 
are maintained in spring production. 
Springs are helical coiled from high 
quality alloy steel stock, heat treated. 
Spirals are held to close limits to pro- 
vide even flexing and long life. Ends 
are squared by grinding, making the 
springs seat firmly when compressed. 
Specify Danly Springs for your die work 
as well as for other jobs. 


ADDITIONAL TIME-SAVING SUPPLIES 
Kwik-Klamp" Toggle Clamps speed 


jling workpieces—effectively 


a 


Precision Dowel Pins hardened 
4 con be driven with t upset? 
Av ble in standard d ain 
Socket Head Cap Screws « q set 
ou tripeer bol ol 


Valuable Information Free on all 
Danly tool and die makers sup 
plies. Obtain this helpful data 
now. Write Div. 598 


25 YEARS OF DEPENDABLE SERVICE Phd 


TO THE STAMPING INDUSTRY 


DANLY MACHINE SPECIALTIES, INC. 
Chicaze 


1248 Se. Sind Ave. 


| 
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Diffraction Instrument nary lubricants are not adaptable to 
high speeds and temperatures inherent 


An “Electron Diffraction Instrument”, in jet engine operation, and that new 
recently announced by General Elec- lubricants, therefore. must be de- 
tric’s Special Products Division, uses veloped. 

a stream of electrons to study a layer With the instrument. engineers can 
of metal less than a quarter-millionth detect in a few seconds natural films. 
of an inch thick. The instrument is which emanate from the steel itself. 
currently aiding engineers of the Na- and chemical changes produced on the 
tional Advisory Committee for Aero- surfaces by iubricants. These chemical 
nautics in their search for better metals changes, it is said, are not visible under 
and lubricants for jet engines a microscope and formerly could not 

Developed by the company’s General be detected with such equipment. 
Engineering and Consulting Laboratory, In operation, electrons are “boiled 
the instrument is used to determine off” a white-hot tungsten filament and 
the effects of various lubricants and in focused into a beam by a magnetic 
friction studies of polished metal engine “lens”. For one type of work, the beam 
parts. Engineers explained that ordi- then is passed through a_ two-mil- 


lionths-inch-thick section of meta 
produces an image on a fluores 
screen or on a piece of ordinary pl 
graphic film. In other applications, the 
beam is directed to a metal surfa 

an angle, where tiny projections or 
surface diffract the electrons and f 
the image T-5-31 


Direct Reading Dial 


The Revodex direct reading Dial In- 
dicator, by Van Dyke Instruments, I 
1401 Airway, Glendale 1, Calif 
adaptable to most types of lathes 
ing machines and other equipment ré 
quiring precise table movement and a 
curate cutting tool adjustment 


6 E 1] m 0 i In the main interchangeable wit! 
| present dials, it permits direct reading 
> up to 1 in. of travel. By means of int 
Right—gets you more gearing between the two d 
Fac Pg for your “counts” the number of revolut 
to limit of travel and permits i 
y- For long wear and + readings of 0.001 in. and in 0.100 
well. Literature available on requ 
OHIO WAYS. Uniformly & T-5-32 


- 


Improved Core Drill 
A Core Drill, said to elumu 


major objection to carbide tippe 
in core drilling operations, is ant 
as standard by Super Tool ¢ 
Hoover Road, Detroit 13. Mich 
Strips of wear resistant 
on the entire length of the flute 
said to eliminate the abrasive 
from cast iron chips on the | 
drill behind 
nate loa ling conditions whi s( 
finished hole. Overall result clain 
increased core drill life and supe 
hole finish T- 
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Stock Feed Pusher 


k Feed Pusher for screw ma- 
the Excel Master Pusher—is 
to feed bar stock without 
surface 


scoring the while 


ising gripping pressure on the 


ke after the collet closes 

s said to handle 90 percent 


a spherical radius on 
feeding stroke operates on a 
This gives a 
the bar. On the re- 


iS Nave 
e in the master. 
ke, this pressure is released 

angle moves away from the 
Because of the slight contact a 
makes on an angle, 


would ordinarily collect on 


bes is said to have no detri- 
ffect. Further particulars may 
from the Excel Screw Machine 
5545 W. Warren, Dearborn, 
T-5-34 


— 


Carbide Tipped Reamers 


4 line of carbide tipped Adjustable 
e] developed by the Wendt- 
Co., Hannibal, Mo., features re- 

e carbide tipped cutting blades. 
backed 


runs the full 


ece or heavily 
peea steel 

he blade and cutting edges 

nd lapped 

ground for 

with a special 


are precision 
le adjustment, 
ck-nut to permit easier re- 
positive locking of inserted 
expansion for 


umber of regrinds. The ream- 


a maximum 


f vailable in sizes from % to 4 
taper shank, or 
pe T-5-35 


Alloys Cutting Oil 


roved high sulfur ester 


Cut- 
under all 


U1 Sala to be 


stable 
x conditions involving the ma- 
+ n + ] 


alniess steel, all series, as 


hrome nickel alloys and monel 
Products Co., Inc., 
Chicago 9, Il 


Excel No. 60. this oil 


IS Sald to 


isti he combined features 

é fin I increased tool 

e ilm its readily obtainable 

i Tee an € standard 

For example, it is claimed 

fe on 18-8 steel is maintained 

s ore al speeds 

Wit ) and witn 

erior quality. The manu- 

es t Le ill furnish tria 

equest T-5-36 
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of 
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hine. The ‘ e pt 

ona p “ r 

P ctior pr ximately 

ports pe 
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FLAr WiACHINES 


Double Surface MICROFLAT machines provide 
a high production method of generating parallelism 
between two opposite faces of a part, in one oper 
ation. This is accomplished by mounting a number of 
parts in fixtures which rotate about their own cen 
ters while turning around a pivot gear. Lapping 
plates, above and below the fixtures, revolve in 
opposite directions about the common center. This 
assures that every point on each surface will be 
abraded by the full area of the 


abrasive is automatically applied to the plates. The 


plate. Loose 


n of these machines is simple and the results 


ore consistently occurate 


ar 
e > ON 
é 


Diffraction Instrument 


An “Electron Diffraction Instrument”, 


recently announced by General Elec- 
tric’s Special Products Division, uses 
a stream of electrons to study a layer 
of metal less than a quarter-millionth 
of an inch thick. The instrument is 
currently aiding engineers of the Na- 
tional Advisory Committee for Aero- 
nautics in their search for better metals 
and lubricants for jet engines 
Developed by the company’s General 
Engineering and Consulting Laboratory, 
the instrument is used to determine 
the effects of various lubricants and in 
friction studies of polished metal engine 
parts. Engineers explained that ordi- 


nary lubricants are not adaptable to 
high speeds and temperatures inherent 
in jet engine operation, and that new 
lubricants, therefore, must be de- 
veloped. 

With the instrument, engineers can 
detect in a few seconds natural films, 
which emanate from the steel itself, 
and chemical changes produced on the 
surfaces by lubricants. These chemical 
changes, it is said, are not visible under 
a microscope and formerly could not 
be detected with such equipment. 

In operation, electrons are “boiled 
off” a white-hot tungsten filament and 
focused into a beam by a magnetic 
“lens”. For one type of work, the beam 
then is passed through a_ two-mil- 


vou. more 
Right—gets you more pro- 


_duction—more for your 
money. For long wear and | 
close specify 
OHIO WAYS. Uniformly 


82 


lionths-inch-thick section of meta 
produces an image on a fluor: 
screen or on a piece of ordinary | 
graphic film. In other applicatior 
beam is directed to a metal surfa 


an angle, where tiny projections on th: 
surface diffract the electrons and fort 
the image T-5-31 


Direct Reading Dial 


The Revodex direct reading Dial In- 
dicator, by Van Dyke Instruments, Ir 
1401 Airway, Glendale 1, Calif 
adaptable to most types of lathe 
ing machines and other equipment 
quiring precise table movement and 
curate cutting tool adjustment 

In the main interchangeabl 
present dials, it permits direct rea 
up to 1 in. of travel. By means of 
gearing between the two 
“counts” the number of revolut 


to limit of travel and permits i 

readings of 0.001 in. and in 0.100 

well. Literature available on req 
T-5-32 
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Improved Core Drill 
A Core Drill, said to 


major objection to carbide 

in core drilling operatior 

as standard by Super Tool C 

Hoover Road, De ‘troit 13 M 
Strips of wear resistant met 

on the entire length of the flute 

said to eliminate the AiDI ive 

from cast iron chips on the 

drill behind the carbide il to 

nate loading conditions which s« 

finished hole. Overall result clai 

life il 

hole finish T- 


increased core drill 
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Stock Feed Pusher 
k Feed Pusher for screw ma- 
the Excel Master Pusher—is 
to feed bar stock without 


scoring the surface while 
1g gripping pressure on the 
Ke afte! tne collet closes 


said to handle 90 percent 

apacity 
is have a spherical radius on 
e feeding stroke operates on a 
gle in the master. This gives a 
grip on the bar. On the re- 
ke, this pressure is released 
angle moves away from the 
fecause of the slight contact a 
radius makes on an angle, 
would ordinarily collect on 
es is said to have no detri- 
ffect. Further particulars may 
m the Excel Screw Machine 
25545 W. Warren, Dearborn, 
T-5-3: 


Carbide Tipped Reamers 


ine of carbide tipped Adjustable 
developed by the Wendt- 
Hannibal, Mo., features re- 
le carbide tipped cutting blades 
ece of carbide, heavily backed 
peed steel, runs the full 
f the blade and cutting edges 
nd lapped 
ls are precision ground for 
ide adjustment, with a special 
ck-nut to permit easier re- 
ent, positive locking of inserted 
ind maximum expansion for 
umber of regrinds. The ream- 
iilable in sizes from 5 to 4 
traight or taper shank, or 


T-5-35 


Alloys Cutting Oil 


improved high sulfur ester Cut- 
aid to be stable under all 
conditions involving the ma- 
»f stainless steel, all series, as 
hrome nickel alloys and monel 
inced by Oil Products Co., Inc., 
La Salle St., Chicago 9, Il 


Excel No. 60, this oil is said to 


try the combined features 

fini al increased tool 

se limits readily obtainable 

fee iDOvVE standard 

I ex e, it is claimed 

ife n 18-8 stee maintained 

8 ho more, at speeds 

f vit ling and wit! 

iality. The manu- 

é ev furnish tria 

I eque T-5- 
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Double Surface MICROFLAT machines provide 
a high production method of generating parallelism 
between two c pposite faces of a part, in one oper 
ation. This is accomplished by mounting a number of 
parts in fixtures which rotate about their own cen 
ers while turning around a pivot gear. Lapping 
plates, above and below the fixtures, revolve in 
pposite directions about the common center. This 
assures that every point on each surface will be 
abraded by the full area of the plate. Loose 
abrasive is automatically applied to the plates. The 
peration of these machines is simple and the result: 


are consistently accurate 
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Model 844-2 MICROFLAT mo. 
ICROMATIC HONE CORPORATION | 
SCHOOLCRAFT AVENUE, DETROIT 4, MICHIGAN / 
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Straightening and 


Assembling Presses 
Recent development by the Oilgear —— a 


Company, 1364 W. Bruce St., Milwaukee ae 
4, Wis., include a 25-ton 2-column ’ 
vertical Broaching, Straightening and 
Swaging Press, and a 25-ton Special 
Horizontal Assembling Press, both hy- 
draulically operated 

The horizontal machine has an ad- 
justable tailstock said to be capable of 
resisting the full tonnage required for 


such operations as assembling a variety ground ways through a_ handwheel, return strokes up to 114 and 242 
of propellor stub shafts in tubes, and pinion and stationary rack, and two per minute, respectively 
rear axle tube assemblies split steady rests, with locking levers, 
Daylight is adjustable from 30 to 180 can be adjusted to any spacing within 
in. in increments of 3 inches. The their range and clamped to the ways. 
tailstock is moved on hardened and Stroke is 17 in., with pressing and t 


The vertical machine, which is suite 
30, 088 to a wide variety of parts to be swaged, 

broached or burnished, is equippe: 

OF" with a hand lever operated 

yy Another Tubing Warehouse returned broach receiver basket a1 
sion ; hand lever and foot pedal control. A 


“Goes MARVEL’ Oilgear Type DH-3525 2-way variabl 


delivery pump, directly connected 1 


Warehouses that are not equipped with proper sawing 9c 
machines find that the cutting of steel tubing (espe- 25 hp electric motor, furnishe ya l 
ciall the stainiess types) is a difficult and costly job . : ‘ . " ’ 
But 4 D. Giberson & Company, New York, have cut off lic power. Tonnage may be varied f 
millions of feet of all types and sizes of steel! tubing ~ “ 
to accurate lengths, economically and without diffi- 29 tons to maximum capacity 
culty, due to the fact that they have long been prop- at a 
erly equipped with MARVEL SAWS. And because they General specifications of the pre 
have found MARVEL SAWS so trouble-free, so reli- 
able, so economical to operate and so universally 
suited to all their cutting-off jobs, they have recently 


which may also be used to stra 


added this row of three new MARVEL No. 9A Auto- ¢ ara < 

they have expanded their facilities and can more . 
promptly serve their fast-growing list of satisfied Stroke 24 in.; daylight, 30 in dais 
customers with stee! tubing of all types and sizes, 
to customer's specified lengths’’. between columns. and front to 
The local MARVEL Field Engineer will be giad to 24 in : hole in table 9 in and t 
study your range of cutting-off work—whether it be , ‘ 
in pipe, structural shapes, bars, or the toughest and height 24 in Ram speed dow n. % 
largest alloy billets—and will then make recom- 
mendations on how you can improve your cutting- 97 . > te ran 
off operations to reduce costs and increase man-hour up to 210 in pe I minute 
ee up, variable up to 540 in per mil 
Just write us on your letterhead: ‘‘Without cost or T »* 
obligation on our part, send your local Field Engi " ed 


neer to look over our cytting-off operations'’ 


Turn to Page 88 


| ARMSTRONG BLUM MFG. COMPANY for Handy 


“The Hacksaw People” Tools of Today 
5700 West Bloomingdale Avenue Chicago 30, Illinois 


( oupon 


| 
| 
| 
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CG. A. Daum, formerly with the Frigid- 
General Motors Corp., has 
e Industrial Installations Co., 
ffices at 223 Central Ave., Day- 
The firm will represent manu- 

in Ohio and Indiana 


Resistance Welder Manufacturers’ 
Association, 505 Arch St., Philadelphia, 
es the 1949 contest for papers on 
velding. Offering $2250 in 
the association, in collaboration 
he American Welding Society, 
tated that the contest will close 

1949 


ing the recent purchase of the 
Arthur Colton Co. of Detroit by Snyder 
Too! & Engineering Co., Detroit, Clar- 
ence Snyder, board chairman of Snyder, 
inced the following appointments 
ton Co. officers: Howard N. May- 
nard, president and treasurer; K. B. 
Hollidge, executive vice president and 
tary; Harvey W. Purdy, assistant 
ecretary; Samuel D. Harrison, assistant 
irer; Alfred W. Kath, director of 
eering; Nelson Carman, director of 
Mr. Snyder is board chairman 

ice president 


Tinkham Veale, II, has been ap- 
issistant to the president of The 
Ohio Crankshaft Co., it is announced by 
W. C. Dunn, president. Mr. Veale has 
with the company since 1942 as 
ifacturing and administrative head 

e Tocco division 


Hugo W. Jones has been appointed as- 
nt sales manager of Adamas Car- 
bide Corp., Harrison, N. J. In his new 
on, Mr. Jones will handle repre- 

tive and distributor relations for 


David P. Reynolds, vice president and 
manager of Reynolds Metals Co., 

e, Ky 
company of a government-owned 
extrusion plant at Grand 

Mich. The plant, which was 

ing World War II, is designed 


e production of high 


, announces the purchase 


strength 


num rod, bar, shapes and tubing, 
is a rated annual capacity of 
0,000 Ib of aluminum 


summer sales conferences. de- 
expressly as refresher courses in 
ngineering for the machine tool 

ire announced by L. D. Mc- 

Donald, president of the National Ma- 
i¢ Tool Builders Association. The 

} 


] +, 
lasting 


eacn five~and-a- 
will be held at Cornell, West- 
meserve, Dartmouth and 


egin July 11 


1949 


Arthur B 


assistant to the vice president 


Cooper has been named 
opera- 
of promouons an 


W as! 


ast Wes: outh 
IN INDUSTRY 


e general superintendent; Benjamin 
H. Brown was na 


e electric furnace 


med superintendent of 
lepartment; and 


Joseph W. Stier becomes superintendent 


M. L. Bricker, Ford Motor Co. vice 


Irving S. Levinson has joined Ampco president, has relinquished his duties as 
Metal, Inc., of Milwaukee, as manager ead of the general production division 
of the process industries. His duties wi ul “ act as a consultant on special 
include supervision of all operation projects and problems, it has been an- 
pertaining to the process industries nounced. Mr. Bricker will continue as 


“IN BETWEEN’ 
MILLING JOB 


Yes — It's a light, horizontal milling ma- 
chine — but RUGGED and DEPENDABLE 
like all Kempsmith Millers. Designed 
primarily to bridge the gap between low 
range hand millers and big, expensive 
machines, the LH MILLER combines sim- 
ple, sound and rigid construction with 
flexibility and versatility — ideal for small 
end milling, high speed jig boring. key- 
waying, oil grooving, light straddle mill- 
ing, etc. 


CUTS COSTS IN 3 WAYS — (1) Lowest 
initial investment and maintenance cost 
(2) Lowest possible setting up and tearing 
down time (3) Lowest power consump: 
tion. In addition, you are assured of the 
highest degree of accuracy and rigidity. 


Write for Bulletin No. 127 
THE KEMPSMITH MACHINE CO., 1847 souTH 71st STREET, MILWAUKEE 14, WIS., U.S.A. 


KEMPSMITH 


© Prectston Bull. Ulling Machines Since 1888 « 
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a director, vice president and member 
the Policy committee. 


Standard Reamer and Tool Co. an- 
nounces a change of name to Special 
Tool and Cutter Co., and a transfer of 
location to 401 Salliotte St., Ecorse, 
Mich 


Paul J. Welsh has joined the research 
staff of E. F. Houghton & Co., Philadel- 
phia, it has been announced. Mr. Welsh, 
a graduate of Carnegie Institute of 
Technology, was formerly on the de- 
velopment staff of B. F. Goodrich Co. 


J. H. Denton has been named mana- 
ger of sales administration of The Car- 
borundum Co., it has been announced. 


He replaces D. S. Masson, who recently 
became assistant to the district manager 
in Detroit. 


Frank T. Sisco, director of Alloys of 
Iron Research, has been appointed tech- 
nical director of the Engineering Foun- 
dation, it has been announced. The 
foundation, sponsored by the ASCE, 
AIME, ASME and AIEE, supports fun- 
damental research in all fields of en- 
gineering. 


William C. Jordan, vice president and 
general manager of Wright Aeronautical 
Corp., was recently elected president 
and director of this subsidiary and its 
parent company, Curtiss-Wright Corp. 
At the same time Guy W. Vaughan, 


They Like MANHATTAN CUT- OFF WHEELS 
at Empire Steel Castings 


Faster Cutting... Wore Cuts per Wheel 


That's the story of Manhattan Cut-Off Wheels on this 
of the Empire Steel Castings Co. at Temple, 


cutting off riser and 


to Empire cleaning shop foreman 


Tabor machine in the plant 
Pa. The operator photographed above is 


H gate on a high alloy stainless steel casting for a pressure valve 
insert. 16” x 4%” Manhattan Cut-Off Wheels give 


most satistactory service, according 


“In tact, they wear down so evenly, we are able to 


use them in their reduced size for a lot of little grinding jobs around here.” 


Deve lopments in 


both rubber and resinoid bonds have greatly increased the 


number 


of cuts per wheel, and improved the quality of cut. Manhattan Cut-Off Wheels are 


pay-off” wheels. Be sure to try 
vourself, 


Manhattans in your foundry and prove 


them for 


ABRASIVE WHEEL DEPARTMENT 


_RAYBESTOS-MANHATTAN INC. 


y MECHANICAL RUBBER PRODUCTS — RUBBER COVERED EQUIPMENT — FRICTION MATERIAL — ASBESTOS YEXTHES 


7 PACKINGS — POWDERED METAL PRODUCTS — ABRASIVE & DIAMOND WHEELS — BOWLING BALLS 


MANHATTAN RUBBER DIVISION 
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PASSAIC, NEW JERSEY 


president of Curtiss-Wright an 
Aeronautical, was els ed boar 


man of Curtiss-Wright | Cory 


Richard A. Heald, formerly treasurer 
of The Heald Machine Co., W: ster 


Mass was elected president the 
company at the annual meetin held 
recently He succeeds his _brothe, 


Roger N., who became board cl man 


The Bullard Co., Bridgeport, Conn 
has acquired the business and products 
of the Universal Boring Machine Co.. of 
Hudson, Mass. Manufacture of th hori- 
zontal boring mills will be continued 
at the Bullard plant 


Arthur C. Heller has been elected 
president of Heller Bros. Co., manu- 
facturers of tool steel and hand tools 
At the same time, James G. Henry, Jr. 
was elected vice president and secre- 
tary; Lawrence B. Heller, assistant sec- 
retary; and Anna W. Ibach, treasurer 


Frederick S. Bartlett has been ap- 
pointed factory manager of the Bristol 
R. L., plant of United States Rubber Co., 
it has been announced. Mr. Bartlett 
has been associated with the plant for 
23 years. 

The first successful applicant, David 


A. Dixon, of Racine, has recently beer 
selected to receive th 


George Gorton 
scholarship in mechanical engineering 
The scholarship, set up by Mr. Gortor 
in 1948, provides for a four-year term 
at a school selected by the applicant, in 
addition to personal assistance by Mr 
Gorton, and added training at George 
Gorton Machine Co 


Chester D. Jones, Jr., has been named 
purchasing agent of Diamond Alkali 
Co., Cleveland, it was announced by 
W. E. Bittner, director of purchases 
Mr. Jones returns to the main office 
from Texas, where he served as plant 
purchasing agent. Also promoted were 
W. C. Logan and W. C. Mahan, named 
assistant purchasing agents; and P. P 
Eppinger, who succeeds Mr. Jones at 
the Texas plant. 


Revere Copper and Brass, Inc., formal- 
ly opened a new plant, comprising 13's 
acres, in Los Angeles on Apr. 19. It 
addition to a rod and tube mill, the 
plant will house the general offices 
Revere’s Pacific Coast division 


At the recent opening of Eutectic 
Welding Alloys Corporation’s Flushing 
N. Y., plant, “CutTrode”’, the companys 
cutting electrode was used to cut rt 
a stee! ribbon during the ceren 
The Flushing plant will ad 
100,000 sq ft to Eutectic’s oper 
and plans are underway for addit 
buildings 


OBITUARIES 


Benjamin F. Waterman, vete! 
ploye of the Brown & Sharpe Mfe 0 


for over fifty years, died recent 
Waterman the 
apprentice in 1895 and rose to be 
head of the mechanical plannu 


partment 


The Tool Engi 


| | 
“§ 


57 ALUNDUM 


abrasive with its combination of sharpness 
and toughness is first choice for a large 
number of the cylindrical jobs on steel. 


32 ALUNDUM 


abrasive with its extra sharpness and cool- 
ness of cut is especially effective on many 
parts made of hardened steel. 


ALUNDUM 


abrasive (regular) has a tough- 
ness that makes it especially 


suitable for heavy stock removal, 
severe sharp corner work and 
high production jobs. 


CRYSTOLON 


abrasive has the combination 
of hardness and sharpness 
necessary for cast iron and 
the nonferrous metols. 


Let 


engineer or a factory 


a Norton abrasive 


trained Norton distributor 
man study all of your 


cylindrical grinding jobs 


and make a cost-cutting 
specification for each 
one. Low gr nding costs 


ential now 


for Lower Cost 
Cylindrical Grinding? 
: 
ore mighty ess. 
AW 
2 
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Use This for More Information on Tools of Today 


For your convenience a key 


Tools of Today Department, THE TOOL ENGINEER, 550 West Lafayette Blvd.. Detroit 26 Mix 


gan 


Gentlemen: 
number follows the an- 
nouncement of each product Please send me further information on the Tools of Today items checked below 
reviewed in the Tools of T-5-5 1-5-6 1-5-7 1-5-8 T-5-9 T-5-10 
-5- -5- -5- -5-15 T-5-16 T-5-17 T-5-18 T-5-19 T-5-20 T-5-2] 2 
Today section. To obtain T-5-23 T-5-24 T-5-25 1-5-26 1-5-27 T-5-28 T-5-29 T-5-30 T-5-31 T-5-32 1.53 
complete information, circle 7.5.36 75.35 T-5-37 


the corresponding numbers 


on this coupon, and mail Name 

the coupon to THE TOOL 

ENGINEER Firm .. 
Street 


STOPS 
LOSSES 


making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in a Coe! 

few minutes. The o 
dark blue background 
makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 


Write for full information 


THE DYKEM COMPANY, 2303D North 11th St., St. Louis 6, Mo. 
in Canada: 2466 Dundas St. West, Toronto, Ont 


Position 


City, State 


have we your 


right address ? 


if you've moved, notify ASTE headquarters of your 
new address so that THE TOOL ENGINEER and 
other society information will reach you promptly 
Write your NEW and OLD address on a penny 
postcard and mail to | 


American Society of Tool Engineers 
10700 Puritan Ave., Detroit 21, Michigan 


w 


“IT DOES THE 
COMPLETE JOB!” 


AIR 


LUBRICATED! 


4 STOPS WEAR=— Here's how to make cylinders, tools, and 


other air operated equipment work better and last longer. Us 
this new Hannifin “Air Warden” Unit! Adds atomized oil to ai 
stream. Ends worry about lubrication of inaccessible parts 


GUARDS AGAINST RUST—Leaves film of oil covering a 


internal surfaces to protect against rust when equipment is shut 
down and idle. 


SAVES TIME— Works automatically. Minimizes manual mai: 
tenance requirements. Oil supply always visible through transpar 
bowl. Positive shut off for filling without interrupting air flow 


ECONOMICAL — Provides effective lubrication without wa 
Uses oil only when air flows. Feed rate accurately contro! 
visible, and fully adjustable. %” and 4%” sizes. Send for informa 


about Hannifin “Air Warden” equipment. 


Filters Air 


. Regulates 
Pressure 


. Lubricates 


The  44in Warden” Line 


ANNIFIN CORPORATION 


1101 So. 


Kilbourn Ave. . Chicago 24, Illino's 
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DYKEM STEEL BLUE 

VY 
| 
Gy 


af 


SAVES 


on the 


P:J°SD2-15 AUTOMATIC 


Responsibility for performance of this calibre rests 


. Ist TF — Rough bore three diameters. Face 
with P&J tooling experts. They know how to engineer “7 
4 é shoulder. 
tooling to produce duplicate parts in minimum 
. 2nd TF — Rough face front side, divided cut. 


time, accuracy considered. 


3rd TF — Finish bore three diameters. Form 
In this case there are fifteen operations on each of bevel. Machine 3.009” diameter. 
two pieces in the remarkable floor-to-floor time of TE 
minutes. This gives you an idea what the P&J , 
spindle Automatic — with turrets and slides tooled Sth TF — Ream three diameters. 


i¢ P&J way—can do for you. Send us your prints or 
parts for estimates. frer & 


Johnston Company / 
Division Of Pragy & 4 
°sSemenp piney 
ond C, ompany (3) 
M 949 89 | 


WHAT 1T MEANS IN TERMS OF EFFICIENCY AND PROFIT 


1. DESIGN SERVICE. Eclipse engineers will design 


your cutters directly from part print. Your engineers will 


have more time to devote to other tool problems. 


» J MAXIMUM LIFE. Eclipse engineering with 35 


years experience behind it, assures cutter designs to give 


maximum life with minimum down time. 


3. MULTIPLE OPERATIONS. Eclipse originated and 


developed multi-diameter cutters and its engineers are 


best qualified to design cutters to perform maximum oper- 


ations ata single pass. 


4, ASSURED QUALITY. Produced in the modern 


Eclipse plant with latest type equipment where quality is 


paramount and inspection rigid. 


CUTTERS: H.S.S. and Tungsten Carbide Tipped—Multi- HOLDERS: Stop Collar—Bushing Guided— Adjustable 
diameter—Inserted Blade — Center Cutting—Inverted and length—Floating—Specials of all kinds. 

piece Core Drills. Cutters and Pilots. 


oundea oventhitty Five years 
DETROIT 20, M1! C 
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MISC. MACHINE PUMPS _ 


DIRECT DRIVE OR MOTOR DRIVEN 


The wide variety of types and sizes available in Brown & Sharpe 
Pumps simplifies your selection of the right pump for the job. 
Every pump in this line has distinctive features to assure economical, 


dependable long-life service. All have the same familiar standards of high 


ke your selection with the help of our latest pump catalog. It includes 


ustrations, complete descriptions, installation dimensions and charts 


COOLANT PUMPS 
Centrifugal 
Geared 


LUBRICATING PUMPS 
Geared 
Vane 


HYDRAULIC PUMPS 


Geared te 


Centrifugal 
Geared 
Vane 


that characterize Brown & Sharpe machine and tool equipment. 


g performance characteristics. Brown & Sharpe Mfg. Co., 
lence 1, R. I., U.S.A. 


We urge buying through the Distributor 


THIS WIDE RANG PUMPS 
— 
—| 
4 
quali 
| 
ROWN & SHAR > >UMPS lit 


jim 


GEAR INSPECTION that accepts 


broad-shouldered responsibility 


Recorded charts of each gear inspection operation, automatically produced by these Inspec- 


tion Instruments, are the fundamental safeguard. The vagaries of the human element are mini- 


mized to the “Nth” degree. The charts are permanent and can be filed for future reference. 


The operating accuracy of each of the Instruments is a known quantity; checked and rechecked 
at any time by reference to a master gauge or gear, which is part of the regular equipment. 
While the inspection of external gears is pictured here, standard equipment provides for 


checking internal gears as well. 


The Involute Inspection Instrument (12- and 24-inch capacity models 


records the profile characteristics, tooth by tooth, with departures 


from normal magnified 500 times 


The Lead Measuring Instrument (for gears to 12 inches pitch diameter) 
checks helix angles with errors 500 times magnified —and also mea- 


sures the crown and taper of either spur or helical teeth 


The Red Liner (in 8 and 18 inch sizes) records all errors in combina- 
tion. Individual errors in concentricity, variations in circular pitch and 
pressure angle, fillet interference, and lack of continuous action can 
be identified 


Individual bulletins on each instrument are available, or a set of all 


three will be sent. Write the nearest office 


The Red Liner 


The Leod 
Measuring 


Instrument 


THE FELLOWS GEAR SHAPER COMPANY + Head Office and Export Department - 78 River Street, Springfield, Vermont 
Branch Offices: 616 Fisher Bldg., Detroit 2 - 640 West Town Office Bldg., Chicago 12 - 7706 Empire State Bida., New York I. 
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Built by | 
HYDROPRESS, INC: 
New York, N.Y. 


Powered by Vickers Hydraulic Power Units and controlled that would occur to a great extent if torsion were 


by Vickers Hydraulic Valves, this huge machine performs applied alone. 

detwisting and straightening operations on structural An important feature of the machine is the arrange- 
members as long as 40 feet and with cross-section lying ment of movable heads that makes it possible to detwist 
within a 14 inch diameter circle. The stretch-straightening any part of the member if localized detwisting is necessary. 
and detwisting operations are performed simultaneously This is another of the innumerable jobs throughout 
so that torsion is applied while the section is under tension industry that is being done better, faster and at less 
and ready to flow. The torsional and tensional stresses cost with the help of Vickers Hydraulic Controls. Consult 
are sufficient to obtain immediate flow and permanent the Vickers office near you for information on how 
detwisting of the material with a minimum of spring back Vickers Hydraulic Equipment can improve your machinery. 


KERS$ Incorporated 1416 oAKMAN BLVD. © DETROIT 32, MICHIGAN 


DIVISION OF THE SPERRY CORPORATION 
Application Engineering Offices: ATLANTA @ CHICAGO @ CINCINNATI @ CLEVELAND @ DETROIT @ LOS ANGELES @ NEWARK @ PHILADELPHIA 
PITTSBURGH @ ROCHESTER @ ROCKFORD @ ST.LOUIS @ SEATTLE @ TULSA @ WASHINGTON @ WORCESTER 


3814 


A compact hydraulic power package that simplifies hy- 
draulic system design and reduces costs. Available with 
various pump combinations to meet wide range of require- 
ments up to pressure demands of 2000 psi. There are 
92 standard sizes and types of single stage, two stage 
and dual pressure pumps equipped with motors from 
34 to 20 hp. Ask for Bulletin 46-43. 


Se 
Ano heer COST-CUTTING App ication 
VICKERS HYDRAULIC POWER UNIT | 


Kennamatic tools in action, roughing a 


forged steel stem pinion, SAE 5140. Speed 
230 SFM, feed .027'’, depth of cut 3/16” 

and the Kennamatic tools turn out 350 
pieces per index, 56,000 pieces per tool! 


Another typical example of time-saving 


Xennamatic tooling. This cast iron valve 
jy is turned at 250 SFM, with a feed of 
S’’, depth of cut from 1/8” to 3/16’ 
n this job other brazed tools had to be 
anged 8 times per shift 

Kennamatic inserts are simply indexed 
e per shift, and give four days’ service 


elore resharpening 


. whereas 


When the going gets tough ....- 
Kennametal Tooling is the sure way 
to faster production af less cost 


Why wait for the going to get tough? 


Under the pressure of rising costs—it becomes “‘tougher”’ 
and ‘“‘tougher’”’ to produce at a profit, and sell at a price. 

But remember that ‘“‘tough” is a relative term—any 
job is tough if there’s an easier, faster, less expensive 
way to do it 

Your machining operations are tough, slow, and 
expensive . . . unless you are using uniformly strong, 
hard, long-lived Kennametal coupled with the latest 
Kennametal improvements in carbide tool design 

Kennametal tooling keeps your machines on the job 
with minimum interruption—enabling you to turn out 
from 2 to 5 times more than steel tools on the same 
machine in the same time, with from 5 to 20 times 
longer tool life 

Use this modern tooling technique to save money in 
your plant—ask our district tool engineer to demonstrate. 


Write for new Catalog 


MANUFACTURERS OF SUPERIOR CEMENTED CARBIDES 
AND CUTTING TOOLS THAT INCREASE PRODUCTION 


STYLE C 


STYLE FL 


CLAMPED-ON 
YLE 12H 


BORING TOOLS 


95 


| 
q 
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STYLE BL STYLE GL 
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etter way of Contour Finishing 


... another case of 
BEHR-MANNING 


PIONEERING with 
METALITE® BELTS 


A flexible abrasive belt and a contact wheel 


formed to fit the work — this was the success- 


Long belts for cooler ful answer by Behr-Manning engineers to the 
cutting. This set-up ; 

was devised by Behr- growing demand for higher production, better 
Manning Application 

Engineers. 


finish, and greater economies in a wide variety 


of contour grinding jobs. 
Grinding an_ inside 


eurve cosy with The wrench finishing method illustrated is 
contact wheel formed 
to do it. a case in point. Faster, because of the sharper, 


factory-coated belt. Better finish, because of 


The concave surface 


‘on tdeeindbehen! the grit uniformity of the METALITE belt, and 


fits the job perfectly. 


the uniform pressure of the formed contact 
wheel. Greater economies because operators 
produce more pieces per hour — and because 
you save the cost of replacing set-up wheels. 

Behr-Manning Application Engineers, in 
laboratories fully equipped and strategically 
located, are constantly solving new grinding 
problems. Bring yours to them. Write us to 


put you in touch. 


BEHR-MANNING TROY, N.Y. 


BEHR-MANNING QNORTONVabrasives 
ALSO QUALITY OILSTONES FOR INDUSTRIAL NEE $s 
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TRADE MARK REG. US. PAY. OFF 


P-2514— This POPE Motor- 
ized Spindle with sealed 
lubrication is recommended 
for a broad range of grind- 
ing, milling and boring ap- 
plications. It runs in any 
position from horizontal to 
vertical. It comes in sizes 
from 34 to 20 HP, 900 to 
3600 RPM. 


For complete 


P-274—This POPE Double- 
Ended Tool and Cutter 
Grinder Spindle with sealed 
lubrication employs twin 
belt pulley center drive at 
speeds up to 6000 RPM. Fits 
standard grinders. 


specifications and estimates on 
any or all of these Spindles get in touch with 


POPE MACHI! 


ES‘ 


261 RIVER STREET 


BUILDERS OF 


PM It UD to 
able Ong, 
No. 60 
ERY CORPORATION 
920 
VERHILL, MASSACHUSETTS 
RECISION SPINDLES 


BO 
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Wirth F REC es 
: 2 more — 
p-32" This pOPE Sealed 
M torized Spindle is tec - 
Jed 10% all makes of — 
x 18 guriace grinders: 
has geale yin } HP 
and sealed SKF 
pearings: it assures 
{inet {inishes and greater driven, This p 
Pind], Sur. 
4 
x 
ath 
a= 
»-2652 _—This pore 
rotorize? Cartridge Type 
Spindle with \ HP, 3,450 
RPM totally enclosed motor 
is with pounding, 
br acket W ith provision tor > 
of precis® enawisé 
ment- 
1949 
| 
+ 


(TUNGSTEN CARBIDE) 


DRAWING DIES 


a“ 

ST 
_ 


Call our service engineers for 


assistance on tooling problems 


DRILL JIG BUSHINGS Faster cutting than other tools, Talide Tools and Tips wear much 
longer and require only infrequent redressings. Same long-run advantages 
whether you machine steel, cast iron, non-ferrous metal or non-metallic 
materials. 

The quality of Talide Tools never varies. Made from the hardest 
man-made metal, each Talide Tool and Tip has the same metallurgical 


consistency. 
For lower costs, try Talide Tools and Tips... plastic-dipped for pro- 
ROLLING MILL WORK ROLLS tection in shipment or storage. Available in 24 hours or less from ware- 


houses in Newark, Youngstown, Detroit and Chicago. 


Send for engineering-style catalog 48-T ‘Standard Talide Tools and Tips 


YOUNGSTOWN 5, OHIO. Pioneers in 


CUTTING TOOLS DRAWING DIES. WEAR 
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Nay Electro-Hydraulic Controlled 
sry Pump. 


jer for Operating Shuttle Tables. 


de Cylinder. 
de Cylinder 


Important Features of Oilgear 
Broaching Machine Fluid Power 
Systems are: 


1. Oilgear two-way reverse flow 


delivery pumps which provide hig t 
ting speeds as STANDARD 

2. Two-w reverse flow \ 
pumps which enable t t 6 
adjust cutting and return sj to the 
maxin ssible f 
job ind to the ilit ft t 
to serve th hine 


two rect t 
liy 
eliminate t 
Sé warate 
{ 
} 
int yra)l + 
integral w I 


+ 
uses 
Ty 
spec 


lirect il 
T> A 
pow 
pie yste 
e le space 
e efficiently 
ire les 
kee 9 
7 
pact machin 
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THE OILGEAR COMPANY 
4 W isc 


Dianne 


ms which 


c 


y with sm: 


} 


oil, pr 


Milwaukee 


ise less piping, 
, employ smaller motors 


iller fluid r 


eser- 
omote go d 
ction with all 
tr 


ngin 


4a 
Oilgear Broaching Machines empl Oilgear Fluid Power Systems 
These Systems provide as standard ipment ] important, = 
exclusive, patented features that other tems do not offer; end wary’ / 
2) additional features availabl nly at ext: t in other machines 
: 
reclaim power on every 
q ecause it emplovs NO | 
ed or other valve to 
| 
_— 3. Exclusive patented electro-hydrauli 7c constr 
lg Machines always have Jf 
en Lne m pi 
4 WM ew 
— 


This simple control drum enables you to select the ) 
BEST feed for EACH cut because the Fastermatic pro- 
vides infinite feed selection rather than limited and 
fixed gear ratios. Thus it makes | ao 

feed selection efficient, quick 


and easy. Write for literature. 


THE GISHOLT ROUND TABLE 

represents the collective experi- GISHOLT MACHINE COMP ANY 
ence of specialists in machining, ; 

surface-rinishing and balancing Madison 10, Wisconsin 

of round or partly round parts. 

Your problems are welcomed 

here. 


thes - Automatic Lathes - fini - Balancers - ial Machine 
Turret La hes Automatic La hes Supertinishers ancers Special Mace 


mae 
(AUTOMATIC TURRET | 
—— 
| | 
SS 
Q/' 


SERVICE 


ACCURACY 


= =. 


COMPLETE INTERCHANGEABILITY 


DANLY Die Sets 


Nat wide die set assembly service, pioneered and per- 
fected by Danly, is today a highly specialized business offer- 
ng the stamping industry a fast, efficient means of obtaining 


deliveries on short notices. Because there are several Danly 
pes and several thousand interchangeable combinations, a 
simple catalog selection is all that is usually required to suit 


specific needs. 


rhe highly controlled accuracy of Danly Die Sets, with guide 
osts and bushings ground and lapped to close precision 


tolerances, assures top performance and long die life. 


In addition, because designs and tolerances are standardized 
ind maintained, you are assured of complete interchange- 
ability. This is why so many plants have found it profitable 
to standardize on Danly Die Sets gaining flexibility of oper- 


atic nd worthwhile economy. 


Use Danly’'s Special Machining 
Service and Save Time .. . 


For special die sets, include any ad- 
ditional machining on your special 
die set order. Die wells, inserts, 
keyw avs and other operations will 
be performed to your specification. 


bulletin and complete details 


om DANLY MACHINE 


2100 SOUTH 52nd 


~ 


PREC ISIG LE SETS. 


Regi 


Standard 
Center-Post Set 


gidly controlled. Modern precision gauging 
€ re employed. 


Ly 


A 


ems are simplified when you 
standordize on Danly Precision Die Sets, 


Call on the Danly Branch nearest you 


These Danly branches are in position to give you 
ent service Assembly plants listed below 
arked with stars) stock interchangeable parts 
for quick assembly and delivery of any standard 
jie set to suit specifications 


Chicago 50, 21 ond Ave. 
Cleveland 14, 1 t rd ot 
Dayton 2, ‘ 
Detroit 16, 1549 Temple Ave 
Grand Rapids, 113 VV aan St., N.W. 
Long Island City 1, 47 th St 


Los Angeles 54 [ n Metals & iam 


Milwaukee 2, 111 
Philadelphia 44, 18 \% Ave 
Rochester 4, 1 


SPECIALTIES, INC. 


AVENUE 


e CHICAGO 50, ILLINOIS 


: ON OF STANDARD TYPES | 
| 
| | | | | 
id 
~ 
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Specially annealed for easy machining @ Hardens with 
minimum distortion and size change @ Hardens without 


danger of cracking even in the most intricate designs 


OTHER In addition to die steel uses such as blanking, forming and trimming 
this versatile steel is good for taps, reamers, broaches, gauges 
FIRST QUALITY bushings, mandrels, rolls, cams, shears, lathe centers and ma 
h } 
Die Steels for Cold Work other jobs that tool rooms are called upon to supply in a 


Of course you can’t carry a supply of all the special tool steels 
that are designed to give maximum performance on each spé 
application (that’s why we maintain warehouse stocks in p! 
CROCAR manufacturing centers), but you can have a general pur} 
room stock and be sure it’s a wise investment—just 


OHIO DIE 


AIR HARD 
COLONIAL NO. 4 
RED STAR TUNGSTEN 


Vanadium-Alloys 


STEEL COMPANY 


LATROBE, PENNA. 


Colonial Steel Division Anchor Drawn Ste | Co. 


How to 


Costs and 


on Your Blanking Dies 


Write for New Booklet: 


COMPOSITE 
DIE SECTIONS 


ntains complete data 
35 Standard Die Sec- 


from combinations 
vhich thousands of 
hapes can be made 

full information 
special Die Sections, 


how to order. 


Get Your Copy— 
Write for it Today 


ADDRESS DEPT. TE-75 


949 


You can save steel and ume in the mak- 
ing of dies for blanking, trimming, 
beading, or any application involving 
the cutting of sheet metals to regular or 
irregular shapes, by assembling them 
from FCC Composite Steel Die Sections 


These prefabricated die parts consist 


of fine tool steel cutting edges, in a s 
lection of grades, electrically welded by 
a special process to non-hardenable 
mild steel bases. Thus, screw and dowel 
holes may be easily drilled after heat 
treating, and there are numerous other 
advantages that will be immediately 
obvious to the die m iker 

Thousands of die shapes may be made 
up from combinations of thirty-five 
standard secuons. Specially shaped se« 


tions are manufactured to customers 


Specifications in five to ten days. 
@Make your dies this money-saving 


way—tull data on request 


LEGHENY 
UDLUM 


STEEL CORPORATION 
Pittsburgh, Pa. 


DETROIT 20, 
MICHIGAN 
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SIMONDS 


| ABRASIVE CO.| 


PHILADELPHIA, PA. 


Grinding Wheels 


Try this 
your crankpin grinders 


For superior grinding . . . quality finish . . . high 


production, use Simonds Abrasive wheels with the 


recently developed V-12 bond. Especially efficient | ge M 0! lee 
for crankshaft grinding, these wheels cut fast, rinding Wheel ond Abrosive Pred 
cool and hold a good radius for accurate work. | 

In wide use by car builders, crankshaft manufac- | 


turers and the regrinding trade. poate 


Free Data Book describes the complete Simonds 


Abrasive line. Let's send you a copy, together with | 


name of your nearby Simonds Abrasive distributor. a 


= 
SIMONDS ABRASIVE COMPANY, PHILADELPHIA 37, PA. DISTRIBUTORS IF 
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HE coming of mass production 

called for a new type of die which 
could be operated at high speed on 
machines. The Acorn’ Die has proved 
to be the answer. 

The “Acorn Die is simple in design. 
Shaped like an acorn, it is held in 
holders which fit any machine. A screw 
cap gives quick, accurate adjustment. 


The ~ Acorn” Die 1s today, as it has 


been since 1909, the most popular 


production die on the market. Through 
the years, “Greenfield” threading engi- 
neers have added several refinements 
of design, but the principle is still the 
same — a tool that has made a major 
contribution on production lines in wat 
and in peace. 

The complete story of the “ Acorn” 
Die is yours for the asking. Just ask 
your local ‘*Creenfield” Distributor, OF 


write direct. 


Ny 
GREENFIELD TAP and DIE CORPORATION 
Greentield, Massachusetts 


and 


THE GEOMETRIC TOOL CO. 


New Haven 15, Connecticut 


and 


~ WIST DRILL CORP. 


jackson, Michige® 


Divisions of Greenfield Top and Die Corporation 


‘Acorn | | | 
| 
= 


PLrectston THREADING TOOLS 


Quick adjustment to compensate for misalign- 


ment when threading . . . an optional feature 
that has been added to the Convertible DS Die 
Head. 

* 


, 


Available in 
* 

GEOMETRIC also makes a complete line of Ro- 

tary and Stationary Self Opening . . . and Solid 

Adjustable Die Heads—Collapsing . . . and Solid 

Adjustable Taps—and GEOMETRIC Chasers. 


"Be Sue ... Buy Geowstric” 


and sizes. 
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Vow Shan: 
Style DS Die Head and Chasers §& 

WAN 


rh 


HOLE 


ARNOLD CONTINUOUS GRINDING GAGE — for gaging while grinding. Parts are sized right 


‘re not using idle words when we say 


You can make RIGHT the first time! 


SAVE 
at production 
at inspection 


at assembly 


IMPROVE QUALITY 
at lower cost 


We know of reputable concerns that have 


turned out thousands of parts only later 


to find them wrong dimensionally. This 
me—without costly regrinding. Practically eliminates all scrap. could have heen at oided right at the 
machine, before a single dollar's worth of 


scrap was produced. 


Think of the man-hours wasted working 
with old-type conventional gages that 
don't tell which way dimensions are going 
until it's too late. Think of the hours 
wasted in sorting and fitting. And, think 
of the loss in customer satisfaction and 
- good will when products fail to live up to 


expectations —clearances too great or too 


GAGES—Holes from .122” diam. up INDICATING MICROMETER Greatest mi 


per, out-of-round, irregularity, crometer value. No variations in readings little; ragged performance; Noise, weak 
fling, etc constant anvil pressure Tungsten carbide 
anvils; no-rust chrome finish spots, breakdowns. 


You can avoid all this. At the first opera- 
tion, and through each subsequent op- 
eration, tisual gage control—with gages 
like these—shows you how far off you are 
and which way you are going. Only a 


few of the hundreds of Federal Indicating 


Depth 
4 a? Gages are shown here. Ask to see these or 
Z Y tell us what you want to gage and we'll 
“Zt show you how. Write gaging head- 
DR OUTSIDE SHALLOW HOLE GAGE DEPTH GAGE — No “flush-pin'” gage is as quarters — Federal Products Corporation, 
eadings Eliminates fum- positive and fast as this range, for depths ~~ , 
fast, self-locating, easy to use to 3 greater if desired OF | ddy Sct., Providence i. ee 


FEDERAL 


PRECISION MEASURING INSTRUMENTS 


DIAL INDICATORS INDICATING GAGES SPECIAL GAGES 
=ELECTRONIC AND AUTOMATIC SORTING GAGES AIR GAGES 


| 
| 
4 r 
q 
4 ~ 
| We. 
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SET SCREWS 
MUST STAY PUT 


TO MAKE SURE THEY DO 


SELF LOCKERS! 


No matter what the application, set screws must “stay put 


To make sure they do, more and more designers and man 
facturers are specifying our patented “UNBRAKO” Self-Lock 
ers. They positively won't shake loose, no matter how cha 
tering the vibration. 


And remember, we can lock practically any set screw appli 
tion, regardless of the type of point required. Knurling do 
it—ask us how! 


Screws originated with 


These screws are not carried in Knurling of Socket 
Unbrako” in 1934 


stock. Prices on application. 


OVER 46 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PA., BOX 786 


Chicago Detroit St. Louis San Francisco 


The Superiority 
of 
RUTHMAN 


GUSHER 


COOLANT PUMPS 


The chamfer of Bay State Taps, re- 


: ferred to in our factory as the “plug”, is 
y 
Master Vertical Turret Lath 


of exceptional accuracy and uniform- a equipped with Model TL732 

f ity. Special machines of unusua! design * ant Pump 

control this precision detail — another ¥ 

= The real test of a coolant pump is how well it does 
* reason why Bay State Taps produce so 3 its job on your metal-working machines 

Ruthman Gusher Pumps show their outstandins 


many holes and still cut close to size. 


superiority. You get instant Coolant fiow 
is no lag between the start of the machine and th 
delivery of coolant 


On the Nearby Shelves of Your 
Industrial Supply Distributors 


See for yourself the superiority of Ruthman CG 


Coolant Pumps by specifying them on your “ 
equipment. Write for our new catalog today 


BAY STATE TAP & DIE CO. 


MANSFIELD, MASSACHUSETTS 


THE RUTHMAN MACHINERY CO. 


* 1810 Reading Rd Cincinnati, Oh 
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WHAT IT MEANS TO YOU 


have the problem of getting smoother, 
fas more uniform production screw driving 


en Millers Falls portable electric screw 


dri will pay off for you in results. 
\ can solve your problem with a Millers 
Fa crew driver, because only Millers Falls 


ive ‘ou the patented, super-sensitive 


clutch. 


WHAT THE ADJUSTOMATIC CLUTCH DOES 


Gives velvet smooth, vibrationless operation 
even on assemblies usually considered too deli- 
cate for a power driver. So sensitive it delivers 
ht torque for screws from No. 10 down to 
No. 2. Lengthens the useful life of the tool. 
Increases assembly and production efficiency 


and speed, cuts costs. 


The two Millers Falls screw drivers illustrated 
are doing remarkable jobs in many plants... 
not only because of the “Adjustomatic” clutch 
but also because of other unique features which 
help workers drive more screws faster and bet- 
ter. Both are available in a number of capaci- 


lies d speeds. 


Portable Electric “Jools 


MILLERS FALLS, 


screw drivers have 


clutch 


We'd like to see a screw driving 
problem No. 50 can't solve. It's 
compact, light, and powerful 


More powerful than ever, the new 
“Dyno-Mite®"” line has no equal 
in its field 


Solve your screw driving problems now. 
Write for full information and the name of 
your nearest Millers Falls distributor. 
He can help you. Millers Falls Company, 
Greenfield, Mass. 


ot | 
1} 
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Your Production Require 
Milling Intricate Parts Like 


You Need 
the New 
Sundstrand 


Contour 
Milling 
Machine 


RIGIDMILS FLUID-SCREW RIGIDMILS AUTOMATIC LATHES HYDRAULIC EQUIP NT 


| 
| 
| j 
| “at : 
| 
YF 
| 
a 
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Simple to Operate 


In spite of the complex work pertormed by this 
machine, it is amazingly simple to operate. It is 
completely automatic, yet easy to set-up for the 
different jobs This simplicity of operation 
makes it possible for one man to handle several 
machines without sacrifice of accuracy or pro- 


duction. 


Write for Complete Data 


This new 6-page folder contains complete in- 
formation and specifications of this production 


contour milling machine. More detailed des- 


cription covering the 24 automatic cycles and 


ills B 0 f h Fx f ; rn al an d how easily they can be set-up to handle the 


milling of a wide variety of contours is included. 


If your work includes milling intricate contours 
Internal Cams 


on a production basis, get this bulletin on the 


new Sundstrand cam-controlled milling machine. 


Yes, you'll find this new Sundstrand contour milling ma- rae: 
It's FREE. Ask for Bulletin No. 783. 


cl idaptable to an endless variety of milling operations 
O regular shaped parts. It’s a single vertical spindle 
ntrolled, hydraulically operated milling machine. 
Be ternal and external contours can be milled quickly 
ccurately on parts of 5” diameter or less. Machine 
stments can be quickly and easily made for over 24 


different cycle combinations. The 44 HP adjustable speed 
spindle motor has ample power and speed range for the 
size of work for which the machine is intended. Since one 
operator can easily attend several machines, cams of various 
shapes can be produced at a savings on a production basis. 


Illustrated below is a good example of internal contour 
nilling. Typical examples of other external contour milling 


operations are illustrated on the opposite page. Sewing 
machine, gun, governor, business machine and many other 
small parts can be handled on this versatile machine. 


Mills M 
i's Master Cams MACHINE TOOL COMPANY 


Y ll save many hours of engineering intricate cam 
with this machine. Through the substitution of a 2540 Eleventh St. + Rockford, Ill., U.S.A. 
ting spindle to replace the cam roller spindle, the 
operating procedure can be reversed to produce ; 
merely following the sample part which is clamped E 
fixture on the machine table. i 
! LING AND CENTERING MACHINES ° SPECIAL MILLING AND TURNING MACHINES 
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NEW INGENIOUS UNIVERSA 


TOOL HOLDER 


permits 10-second & 
tool changes i 


without x 
accuracy losses 


The new Universal 

\ \ “Kwik-Switch” 

AS — Tool Holder permits 
rapid tool changes for many op- 

erations, such as drilling, reaming, and 
boring on mills, radial drills, and other 
machines and still maintains accuracy and 
rigidity not ordinarily found in 

tools of this type. The Universal 
“Kwik-Switch” Tool Holder consists of a 
Master Chuck and several Adapter Chucks. 
Each tool is inserted in its Adapter Chuck 
and set to proper length and tight- 
ened. The Adapter Chuck is then 

easily locked or unlocked by hand in the 
Master Chuck by less than a half turn of 
the locking nut. Tools are thus inter- 
changed in a fraction of the time or- 
dinarily required in similar operations. 
Precision manufacture throughout in- 

sures the accuracy of the “Kwik-Switch” 
Tool Holder. It is made of hardened 
and ground steel and held to the 
same exacting standards which have made 
the Universal Collet Chuck a favorite 


4 of industry. Universal “Kwik-Switch” 

i ae > Tool Holders handle tools with 
either straight or taper shanks. The 

al uv Master Chuck is available in 
as pa straight and taper shanks to fit 
cot 4 all standard machine tools. 
giv? Send for complete information. 


¥ ine a Facilities available for special hardened and ground 


precision parts made to customer specifications. 


OTHER UNIVERS/ 
PRODUCTION [00 5 


Mikro-Lok 
Boring Bar ZB 
¥ 


Index Plunger 


Standard 
Drill Bushing 


Standard 
Collet Chuck 


Floating 
Chuck 


Wedge-Lock Production 


| 
| 
| 
| i 
| 
| “ Boring Chuck ZZ 
| lal la 
| | 
Ts 
4 > 
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TO PUT “TEETH” IN STEERING ARMS 
FASTER ... AT LOWER COST 


AMERICAN 


at 


A DIVISION OF SUNDSTRANDB MACHINE TOOL CO, 


ANN ARBOR, MICHIGAN 
See ¥menican First—for the Best in Broaching Tools, Broaching Machines, Special Machinery 


949 113 


3 
Amet r-10 tic \ 
: : = Versatile Three-way Machines Achieve Overall Economy 
a ange. American Engineers w i] | 
three-way macl Address Dept. M 
\ \ 


+++ Comes naturally to L & | Reamers, 
It's the way they're built that does it. 
First, bar stock — the finest obtainable — is 


thoroughly heat-treated, evenly 


hardened. Then L &1 grinders go to work 
cutting keen, true-line edges. Every 

flute is ground —not milled — for better chip 
slippage. And grinding from a pre-heated 
bar gives you reamers with closer 

dimension control, sharper cutting edges, 


longer production life. 


GROUND FROM 
THE SOLID 


LAVALLEE and IDE, INC., CHICOPEE, MASS. 
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HAYNES 


by grinding HAYNES STELLITE tools properly 


Trade-Mark 


To get best results with HAYNES STELLITE 
metal-cutting tools, they should be sharpened 
correctly, so that they have (1) smooth cutting 
edges, (2) correct clearance angles, and (3) no 
heat checks. These tools, which are designed 
for heavy cuts at high speeds and long life 
between grinds, can be readily reground as 
required, using standard grinding wheels and 


by Hand... 


1. Grind the tool on a sharp, 
free-cutting wheel. Use firm and 
positive pressure. Keep the tool 
moving across the wheel face 
to avoid excessive localized 
heating and the possible check- 
ing of the cutting edge. 


grinding methods. Here are a few practical 


suggestions that can be carried out with the 


grinding equipment in the average tool room. 


For grinding wheel recommendations and 


other information, write to the nearest district 


office listed below and request a copy of 


the booklet, “‘HAYNES STELLITE Metal-Cutting 


lools,’’ Form 5401. 


by Machine... 


Tl. Use soft wheels, slow 
speeds, and rapid traverse. 
When grinding dry, take light 
cuts to avoid overheating and 


checking the work. 


2. Do not dip the tool in water 
during grinding. Rapid chilling 
of the hot edge may cause 
surface checking. 


3. Lap or hand stone the cut- 
ting edges after grinding to 


improve their efficiency. 


TRADE-MARK 


2. Dress the wheel as often as 
necessary to keep it free cut.ing, 
because a glazed wheel will 
check the cutting edge and 


shorten tool life. 


3. Use heavier cuts and faster 
speeds when grinding wet. 
Direct a liberal flow of coolant 
at low velocity to the point of 


ar nding 


INE 
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all Tools 


You Can Cut Costs 
with these 


UTILITY 
SLEEVES 


You Ged straight shank 


economy WITH taper 
shank convenience. 
That's why more and 
more plants are specify- 
ing Glenzer Sleeves. 
They've been standard 
in leading auto plants 


since World War I. 


Utility 


They supply removable taper shanks for num- 


ber, letter, and fractional drill sizes, and other 
small tools — #1 thru #7 Morse tapers, #7 thru 
#13 Brown & Sharpe Tapers, and A.S.A. .239, 
.299, .375, and 4% tapers. 


Send for Circular Index A 


‘EPWORTH BLVD. DETROIT 10, M 
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Ask for Bulletin ‘‘A-T 


VALVAIR CORPORATION + 454 Morgan Avenue, Akron 11, Ohio 


AFFILIATE: SINCLAIR-COLLINS VALVE CO, 


VI 
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DIAMOND 
MILLING MACHINES 


| 


@ MODEL M-30 


SILENT CHAIN DRIVE 


assures positive cutter rotation 
even at slowest spindle speeds’ 


. Wrile For COMPLETE CATALOG 


<< TOOK CO> 


DIAMOND MACHINE TOOL COMP 
3427 EAST OLYMPIC BLVD., LOS 3. ¢ 
OFFICE AND WAREHOUSE IN CHICAGO 


| 
| 
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a 
| The Tool Eng 


‘ific Coast Plant | 


ot Water Tanks with 
An 


| 
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NJ production time has been lost 


maintenance purposes since 


900-ton Farquhar metal-form 
was installed at the Seidelhuber 
xs Bronze Works, Seattle, Washington 


urquhar Press is used for forming 
hot water storage tanks. Better 
is obtained because there has 
machine ‘‘down-time’’ with th 
Press on the job. Smoother 


id ip ¢ i qt ality al ob 
Farquhar’s hydrauli 
inates wrinkling and tearing. 


Seidelhuber plant is only one of 
of users throughout industry 
Farquhar Hydraulic 

r better production. In the shop 

l you get the benefits that 


presses in all sizes and capacit f ‘ Farquhar Hydraulic Press, forming 

I ds into every press: (1) types of ind head for hot water tanks. 
ivance and return of ram for Nine gauge steel blank ma- 

: terial (30° x 30 is used; heac 
work. (2) Extra length guides on Farquhar engineers are ready and d 
i 6° diameter.Only one man 
ten for greater accuracy ing to help what eeded to place material in 

ger-tip controls for easy, smooth problem you may have, with 


2 (4) Positive control of speed press that wi!l do your jot 


the die for longer die life nd cheaper. Why don’t you g them a Send for 


builds hydraulic production 
2 222 27 2.27 
A. 8. FARQUHAR CO. =. 
ess Division 
Pus k, Pa 


ase send me a Farquher Hydraulic Press catalog. 


ter Bending - Forming - Forcing - Straightening - Hobbing - Assembling 
Drawing - Extruding - Jogging - Forging - and other Metalworking Operitions 


Address 


|_| 
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For really tough going— 


GORHAM M-40-U ALLOY 


RESISTS WEAR AND ABRASION 


3 to 10 times longer! 


So superior is this alloy that by actual test it has 
shown results 3 to 10 times better than high 
speed steel and other alloy materials for cen- 
ters. Standard ‘‘M-40-U”’ alloy tipped centers 
can be furnished from stock. Special ‘‘M-40-U”’ 
alloy centers can be furnished to your specifi- 
cations, or our engineers will help you design 
special centers to fit your needs. Choose 
GORHAM ‘‘M-40-U”’ for top performance and 
long wear. 


GORHAM TOOL COMPANY 


14400 WOODROW WILSON AVENUE, DETROIT 3, MICH, 


BUTTON 


TYPE 1— Advance and return 


ylinder strokes controlled fa (4 
through two push buttons i ie | : 


or switches 


TYPE 2 — Single push button 
control for advance; auto 


Ws 


HANNIFIN 


PRESSES 


Save Time! Boost Production! Speed up hardest kind of service. Quiet disc type 
operations! —You can do it with this new valve —positively air-tight; self-lapping. 
electric valve that makes effortless, labor Pilot controlled; piston operated. Contin- 
saving push button or automatic control uously rated solenoids. Capable of 180 
SIMPLE... DEPENDABLE... and ECONOM- cycles per minute, or more. 

ICAL for a wide variety ‘of applications 

where compressed air is used for power. It’s ECONOMICAL! Small and compact. 


10 watt solenoids —low power require- 
ments; only momentary contact needed. 
Simple electrical connections with plant 
wiring. Sizes and %"’. For any 
pressure from 25 to 150 p.s.i. Complete in- 
formation on request. HANNIFIN CORPOR- 
it's DEPENDABLE. Built co withstand ATION, 1101 S. Kilbourn Ave., Chicago 24, III. MANN), 
— 


it’s SIMPLE to use. Fits directly into air 
supply line. No relays or pilot lines 
needed. Ideal for remote control... inter- 
lock or sequence operation .. . building 
into equipment. 


SEND FOR YOUR 
New roduct OF NEW NO 
BULLETIN 
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@ AIR CYLINDERS 
@ AIR CIRCUITS 
@ AIR OPERATED 


IRECTAIR 


Vi OME Micrometer 


with Non-Glare Satin Finish 
e 


FE. J. Samel, veteran of the Packard Motor Car 
Company tool room, approves its easy-reading, t 


rust and wear resistant features. 


@ | n finish absorbs light, prevents glare and eye- 
st larkings stand out sharp in any light. It is rust 


resistant. Hardened ground thread, one-piece 

spind se of adjustment and “rapid reading” (each thou- 
imbered) are a few of the many desirable features 

it improved tool. Here’s a real ally for the pre- 


si ker to whom accuracy is a must. 


Designed to make accurate measurements easy for the “See how throat depth and cutaway “It is well-balanced. Ratchet stop 
chrome plating with non-glare satin frame make entry possible in minimum eliminates overpressure, gives more 
markings sharply without eyestrain clearance and enable easy measuring to consistently accurate measurements 

i glance in bright or poor light. maximum depth in narrow slots.”’ important when your ‘feel’ is off.”’ 
Seuen | 
4 No. 1 IN A SERIES OF MESSAGES ON 
—_ apertor featur 
“a Catared PRECISION IN INDUSTRY 


“Chrome Clad", 
Non-Glare Satin Finish 


Hardened Ground Thread UF KIN 


One-Piece Spindle 


i> 
9 Micro-Lap, Mirror-Like Finish PRECISION TOOLS - TAPES - RULES 
on Anvil and Spindle Ends 
‘ FROM YOUR DISTRIBUTOR 
t 
Look in take it apart completely, even 
thimble and thread. And the s 
eeps its original position perma Easy Adjustment THE LUFKIN RULE COMPANY 
tiy in line of vision after adjusting i ginaw, Michigar 
ping of anvil and spindle faces.”’ “Rapid Reading”’ New York, New York ¢ Windsor, Ontario, Ca 
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TAPPING 
TROUBLES 


before they start 


rouble 


on routine tapping jobs can generally be 


voided by a little attention 


before the job starts 
Check each of four factors: the piece or material being 
tapped, the machine and fixtures, the lubrication and 
the tap itself. The following list includes the points to 


check on the lubrication 


CHECK LUBRICATION 


Proper kind of Lubricant? 
Is there enough to flood hole? 
Is it too warm or too dirty? 


» Has lubricant sufficient 
to wash chips away? 


it adhere to tap? 


® Does lubricant get to 
working threads? 


Checking each 


ach of these 


points, and the points 


on the prece the ma 


chine and the tap ts bound o 


to start you right on a tast, s 
economical job. Each message of “ 


this series lists the points to check 


m one of the factors 


Sometimes questions or problems arise 


When this 


which require technical analysis 


occurs, send us complete data: material, depth and 


diameter of hol 


is hole through or blind, type of 


lubricant being used, Our 


engineers will be glad to 
give you a complete analysis and technical recommen 


dations. No obligation. of course 


rece 


® If applied with brush does 


Protectron prevents costly tool and die 
breakage. Senses oversized or overhard 
stock, “pile-ups”, and tool dullness. 
Automatically trips the machine at the 
slightest mechanical overload from what- 
ever cause before damage occurs. 
Further; Protectron cuts costly down 
time and lengthens tool life up to 300%. 
New Protectron model covering all loads 
is now ready for delivery. 


WRITE FOR 
DETAILS OF 
FREE TRIAL 


GRANBY, CONN. 


accurate | 
form-dressing 
even by a beginner 


Two angles and a radius a 


can be dressed in one con- 

tinuous motion. 

@ Precise, sharp contours are ob- 
tainable consistently to .0001” 
occuracy. 


@ Simple, rapid operation. 


@ Micrometer feed to wheel 


@ Capacity to 14” wheel. 


zx 
* * «6 
@ Dust protected. 

@ Special fixtures for T slot machines 


@ 180° radius attachment 


Also manufacturers of 


FORM-MASTER WHEEL DRESSER 
Lower-priced—Accurate to .0002”. Capacity to 10 
Dust Proof. Price $150.00 
Precision form tool grinding on high speed ste¢ 
and carbides 


whee 


WRITE FOR LITERATURE 
Off. 


*Rea 


U. S. Pat 
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PROTECTRON 
~ 


DoALL’S COMPLETE SETS 

OF ACCESSORIES 

r ur gage blocks into 
everyday shop tools. 

recision instruments and gage 
e easily assembled to 

| snap gages, go-and-no-go 
cht gages, layout 

etc. The DoALL 

Cor rator is the world’s most 

has lour separate ranges. 


DoALL 


Reg. U.S. Pat. Off 


nspection Headquarters 


DoALL GAGE BLOCKS 
have superior surface finish, uniform 
hardness and stability, yet are priced no 
higher than the lowest published prices 
(only $350 for 83-piece, “A grade set). 
Packaged in the unique DoALL “Visual” 
case, compact and easy to use. 


DoALL AUTOMATIC 

SORTING MACHINES 

give you the fastest inspection and the 
infallible accuracy of the electronic 
selector. A versatile table model for 
the average plant sells for less than 
$2,000. Special units are designed and 7 
built for large volume, multiple- 


dimension inspection and sorting. —wss 


DoALL SERVICE ENGINEERS* hel 
give that famous service that you , 
have always received on DoALL 
Bandsawing Machines and DoALL 


Precision Surface Grinders. 


V rite tor book 
“QUALITY CONTROL” 


apo 4 
g 


A 564-page authoritative handbook 


Yours for only 
$2.00 


postpaid 


Completely 
Reuised / 


Over 87,000 

copies in use 

Which of these 21 data-packed 
chapters can you use most 
profitably right now?... 


Part |—Getting Acquainted with Tool Steel 


1. Tool Steel Terms 

2. Tool Steel— What It Is 

3. The Analysis of Tool Steel 
4. The Character of Tool Steel 
5. The Soundness of Tool Steel 


Part |1—Selecting the Right Tool Steel for 
Each Kind of Tool 


6. The Matched Set Method 

7. The Twelve Matched Tool Steels 
8. The Matched Set Method in Use 
9. The Tool Steel Selector 


Part I1|—Properties, Heat Treatment and 


Testing of Tool Steel 


10. Heat Treating Methods and Equipment 
11. Hardness and Toughness Testing 


12. Properties and Heat Treatment of Twelve 
Matched Tool Steels 
13. High Speed and Hot Work Steels 


Part |1V—Things Worth Knowing 


14. Relation of Design to Heat Treatment 
15. The Hot Acid Etch Test 

16. Timbre and Hardenability Tests 

17. Spark Testing 

18. Furnace Atmosphere 

19. The Time Required to Heat Tool Steel 
20. Quenching and Tempering 

21. Trouble Shooting 


THE CARPENTER STEEL COMPANY, READING, PA. + DEPT. 22C-1 
Please send me, postpaid, your revised ‘Tool 
Steel Simplified’. I enclose $2.00 ($2.50 
outside U.S.A.) in full payment of the book 


Firm Name___ 
Mailing Address 


| 
| 
| 
Name 
| 
| 
| 
| 
| 


the leaders use 


MULTI 
DIMENSIONAL 
FIXTURE 


In plants where production schedules must be met, and shut-down time 
eliminated, Vlier Multi dimensional fixture keys, with their stepped sides, 
milled to different cross dimensions and designed to fit all standard sizes 
of table slots, are proving indispensable. Because these simple counter 
bored hex keys, offered in a wide range of sizes provide versatility, give 
greater accuracy (a tolerance of .0005’) and positive alignment, you will 
find them one of the greatest time savers in the Vlier line of tool room 


specialties. 
OTHER EXCLUSIVE VLIER ITEMS 
TORQUE THUMB SCREWS a 


End pressures automatically limited, pro- 
vides accurate holding tension. No work 
distortion, costly rejects, or expensive fixture 


rework. Individually boxed. 17 sizes offer 


various types and end pressures 


“SET YOUR OWN" 


In re n t n str aema d 
$po se to du ys 


Ww 
E ape for a Torque Thumb Screw wh! ich 


mselves 
tool engineers con set the 

mony 
to meet requirements ° 


le 
Viier 
the Vil 5 


ides 
pro 
ten 


Torave 
jobs 
Thumb Scr 
to 50 Ibs. end pre 


ew, with its 


ssure, P 


m 
the answer to econo 


TORQUE duction where light or heavy 
THUMB SCREW sion is required 


SPRING PLUNGERS 


Mighty midgets of industry. Whenever pos 
tive accurote spring-tension plunger action is 
required on jigs, fixtures, and die work f 
maintaining just the right pressure, Vlier 
ized" spring plungers are accepted as the 


standard. Saves hours of labor 


Manufacturers of Prod 
4552 BEVERLY BLVD., Los A 


| 
Wives | 
AND MAIL NOW 
LIER MANUFACTURING CO. | 
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PARKER MAJESTIC 


Since 1907, the name of Parker has been a part of the forth the well-known Porker Mojestic External and Internal 
progress of the automobile industry Grinding Machines, each machine representing a gregt 
odvance in simplicity of operation ond precision. 
In 1915, Parker introduced the basic principle of boll . ’ F 
bearings in grinding manufacture—-a major advance in The latest t 3 development of the company is the Parker 


Nea Surfoce Grind ha id 
grinding which was unknown at that time. Mojest ‘ é oce er that provices new accurocy 


ond flexibility for small grinding operations 


A few years later the Parker Ball Bearing was patented to 

meet high speed and precision re irements and has been 
P P 7 to serve the aqreat automotive in dustry in the future, 

in use ever since, 

keeping poce w th its demands for speed, occurocy ond 


These mony products of Porker Mayestic will cantinue 


Further reseorch ond engineering development brought 


ty 


MANUFACTURED BY 


MAJESTIC TOOL AND MANUFACTURING COMPANY 


147 JOS CAMPAU - DETROIT 7, MICHIGAN 


+ 


| | | 
ad 
a 
| 


CONTROLLED 
TAPPING MACHINE 
GIVES RESULTS / 


RUTLAND TOOL SERVICE can uncover important savings 


for you through recutting worn tools to original spiral 
and tooth form. Replacement of carbide tips especially 
on multi-tipped round tools will effect a definite saving 
in your tool costs. 


Send for Literature and Prices. 


RUTLAND TOOL SERVICE 
‘TOwnsend 8-1661 


Two big features make the new Ettco-Emrick 


@ 
Electric-Air Machine a must for any shop that =] Columbia 
does secondary tapping operations ... (1) Versa- 


tility and (2) Speed. TO i ST 

The machine uses single and multiple spindle j oO EEL 
heads as well as adjustable spindle multiple heads. 

It takes only a few minutes to change head and Gan 
workholder units to meet the needs of different 
jobs. 

As for speed — the production on a typical job 
given above speaks for itself. Electric-air control 
is the answer. It provides full or semi-automatic 


| Carbon, 
High chrome 

oil Hardening 


at Production 
Diffe rent— 


operation — regulates depth of stroke — clamps Much Better 
work — operates work-holding fixture — ejects ngest Life Dies. 
finished parts. oat and Rolls 


WRITE FOR FREE INFORMATION 
and send sample part or drawing for quotation 
on production figures and complete tooling cost. 


ETTCO TOOL CO. 


593 Johnson Avenue, Brooklyn 6, N. Y. 


Boston, Mass. @ Portland, Conn. @ Detroit, Mich. @ Chicago, III 


OF YOUR WORN CUTTERS 
pART: 5 /8- / | 
le 
2409 ta 
>. 
am 
— 
| 
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7 ‘HE cost of milling an anchor pin in this midwestern plant 
was running too high. The part was hand clamped and 
milled—one end at a time on a standard hand milling 
nine, 
\ Bellows Field Engineer suggested that the operation could 
| ( ide simple and inexpensive with Bellows “Controlled- 
\ir-Power’” Devices. 


ntinuous action Bellows Air Motor was installed to 
rse the table. Two Bellows Hydro-Checks served to con- 


he table movement, assuring positive smoothness of feed 
iminating any back lash or chatter. 

ws Air Vises were mounted on both ends of the table 
were linked to the bed to open and close automatically. 

he unit now operates the operator loads one vise while 
ther is under the cutter. Once the unit is started all 
tions except loading and unloading are continuous and 
natic, 

result: Labor costs per piece were cut 80' production 
d from 75 pieces per hour to over 400; cutter life was 
ased 600°C. 


1949 


Such cost saving experiences are not 


unusual in plants using Bellows 
“Controlled-Air-Power” Devices. In 
fact, our case history files are filled 
with stories of cost savings accom- 
plished with “Controlled-Air-Power 

We'd like to send you our latest 
Foto Facts File Series. It's filled with 


ideas that can help you save money. 


No cost or obligation W rite The 
Bellows Co., Dept. TE 549, Akron 
9, Ohio 


ad 


| 
| 
J 
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Expedite 


Portable 


Easy 
To Use 


BURRING 


SAWING 

Light in | TL 
Weight POLISHING/ 


na HONING LAPPING 


Finishing Operations 
With RECIPROCATING ACTION TOOLS For True Running 


| and ToPrevent Chatter 


Use MOTOR TOOL LIVE CENTERS, 


(BALL AND ROLLER BEARING 


4g” long. Operate on 110 Volts AC or DC. 


Many hand finishing operations can now be done quicker, easier extra long life with outstanding production performance and greater 
and more accurately with these electric tools. Delivers 1000 economy . . . Morse Taper Shanks stocked Other standard 
PUSH-PULL strokes per minute. Fixed strokes are either 9” or shanks and tapers available for prompt delivery. Built with Bull 


Precision-Built with many exclusive features that will give you 


Nose Heads, male or female, if desired 


Eastern Distributor 


WRITE FOR PROMPT 
LITERATURE DELIVERY 
WIRE TYPE PLUG GAGES 
SPECIFY 
Carboloy 
Chromium Plate 
yh High Speed Steel If you engineer or manufacture 
Alley Tool Steel Die Casting Dies or Plastic Molds: 


Full 173” 
length units 


4 gages .. 


and 2” 
may be 


cut to make 2; 3, or We can save you money 
. Always 


accurate. No rejec- 


tions. Long life alumi- Yes, we can save you money on your Master Hobs 
STO num handles. Prompt Cavities. Moreover, we can meet your needs promptly. | 
delivery from a stock ire lowered and production time reduc by the } 


Van Keuren Wire Type Gages are made to 
Class B accuracy + .00005 00000” on the 
Go units and *.000025” on the No Go units 
Closer or wider tolerances can be supplied if 
desired 
Catalog and Handbook No. 34 


Cco., 174 Waltham St., Watertown, Mass. 


of 2 million wires. cutting spindles of our AUTOMATIC Pratt & WI 


KELLER MACHINE and hobbing 
THOLSAND TON Hobbing Press 


Write or wire us today. We want 


to help you with your problems! 


THE Payne Tool 


and Engineering Co. 


Springfield, Ohio 


Designers and Manufacturers of Tools. Dies, Fixtur: 


Plug Gages @ Measuring Wires @ Thread Measuring 


Light Wave Equipment @ Light Wave Micrometers @ Molds and Special Machinery Since 1917 
Gage Blocks @ Taper Insert Plug Cages @ Wire Type : 


Wires @ Gear Measuring System @ Shop Triangles @ 


Carboloy Measuring Wires @ Carboloy Plug Gages 
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Make your own 


Jigs, Dies, Gages, 
Punches Templates, 
and Small Parts... 


...use SIMONDS Flat Ground Stock & Ground Die Steel 


100°, QUALITY-CONTROLLED in Simonds own steel mill is this 
. uniformly annealed for easy cutting, 


machining and punching. Doesn’t have to be ground to size... 


il-hardening tool steel.. 


dimensions are uniformly accurate, edges finished, ends milled, sur- 
faces micro-finished. No deformation in heat-treating... 
don't lose the hours and material put into punches and dies before 
hardening. 


SO you 


156 sizes are regularly carried in stock, each individually packaged, 

fully protected from rusting and scratching, with dimensions and 

heat-treating instructions clearly given. Order from your Industrial 
Supply Distributor. 


METAL BANDS 


RTED-TOOTH, SEGMENTAL, AND SOLID SAWS FILES ~ FLAT GROUND STOCK HACK SAW BLADES 


1949 


1350 Columbia Rd., Boston 
Green St., Chicago 7, Ill 
Eighth St.. Los Angeles 14, Cal.; 228 
Sao Francisco $, Cal... 4311S. W 
Ore... 341 W Trent 
Canadian Factory $93 


40, Que 


BRANCH OFFICES: 
27, Mass.; 127 $ 
416 
First St, 
Ave Portland 4, 
Spokane 8, Wash 

Remi St.. Montreal 


SIMONDS 


SAW AND STEEL CO. 


FITCHBURG, MASS 
Other Divisions of SIMONDS SAW AND STEEL CO 
making Quolity Products for industry 


Wheels Simonds Products 


tor Canede 


Special Electric 
Furnece Steels ond Greias 


| 
tatten 
Tool Costs! 
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Originators and 
4 Manufacturers of 
Helical Reamers 
' and End Mills 


Helical Taper 
Pin Reamers 
Shipped by 
Return Mail 


The 


CGAMMONS-HOAGLUND 


Company 
400 Main Street, Manchester, Conn. 


You can turn, mill, tap, cross drill, and 
do multiple hole drilling with a Baird 


This part is a malleable casting, having a 414” dia. 
flange. The flange end is completely turned, and the 
spiral groove in the hole is milled in one operation, as 
shown. Production is 132 pieces per hour. 
In conjunction with the turning operations, 
ta “Baird” chucking machines can be readily equipped 
for a large range of varied and special machining 
operations: including Milling, Multiple Hole Drill- 
ing, Tapping, Cross Drilling, etc. 


Write us for complete 
specifications of the 
many Baird Au- 
tomatic Chuck- 
ing Machines. 


To maintain maximum accuracy in drilling 
operations, use the bushing that's precisio 
madeforthejob...use Acme. Writeforcatalog 


C — Makers of Hardened and Ground Precision Part 
200 N. Laflin Street Chicago 7. Iilimors 


THE SERVICE SHOP TO INDUSTRY FOR MORE THAN 25 YEARS 
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| | 
\ 
the bushing that makes 
BAIRD ABOU’ the wHOLE difference’ 


ra pierc 
and Pp 19-gage stee 


=) 
..,one of Bethlehem’s fine tool steels, 


OR py 


Downtime is time forever lost. Specify BTR (Beth- 
lehem Tool Room) for those longer runs and cut your 
downtime by increasing production between grinds 
BTR is high in wear-resistance. But it's an easy steel 
to machine. And heat-treaters like the way it hardens 
in oil from 1475 F with minimum distortion 

BTR is deep-hardening, holds a durable cutting 
edge. It’s a general-purpose steel for a wide range 
of tools and dies. Best of all, BTR is economical. Try 
it on your next job and you'll probably find, as many 
others have, that it replaces several grades you're 
now using 

Call the nearest Bethlehem Tool Steel distributor 
or Bethlehem sales office. Prompt deliveries from 
local stocks 
TYPICAL ANALYSIS: 

> Mn W Cr V 
90 1.20 0.50 0.50 0.20 
HEAT-TREATMENT 
Anneal at 1450 F, furnace-cool, 202 Brinell 
Harden at 1475 F, quench in oil 


Temper from 325 to 400 F for a working hard- 
ness of 58 to 62, Rockwell C 


BETHLEHEM STEEL COMPANY 
HFM A 
Be ‘ 


| 
| / | 
| 
\ | 
| | 
BTR—wanicn produces en® 
tar fluorescent 1amP fixtures Its excellent 
stance is snow? by the production of about | 
pieces between grinds The dies Wl have 
ng life for only inch 35 removed when 
Nestberg | fe ath lucts are s 1 by 


TRY WAUKESHA §S 
SHELL OR SHANK TYPE 
with “CUSHION - LOCKED” 
ADJUSTABLE BLADES 


For standard and heavy-duty work 
Sizes up to 62° in stock 
Larger sizes on application 


@ Immediately a “ROCKWELL” or ““TUKON” 
Hardness Tester is put into use, its purchase 
price becomes its least important feature. From 
then on the only measure of value is the accu- 
racy of every test made. 

The dependable, enduring accuracy of all 
Wilson hardness testing equipment is assured 
by Wilson’s long experience, the Wilson Stand- 
ardizing Laboratory and Wilson Field Service 
Engineers. In terms of hardness testing serv- 
ice, Wilson offers you most for every dollar 


you invest, | 


WILSON ASCO 


MECHANICAL INSTRUMENT CO., INC. PAR 
AN ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE COMPANY, INC. = 


23u-H PARK AVENUE, NEW YORK 17, N.Y. ™ ¥ 


Fixture to drill holes in manifold 
All points of drill thrust are auto- 
matically compensated 


CALL OUR ENGINEERING 
DEPARTMENT FOR SUGGESTIONS 


13330 Foley Avenue 


Cleveland—Production Tool Co 
Milwaukee—Geo. M. Wolff Co 
Houston—Engineering Sales Co 
Chicago—Ernie Johnson 


SWARTZ TOOL PrRopucts Co., INC 


Canada—Hi-Speed Tools 
Boston—A. R. Shevlin G Co 


Los Angeles—Wadge Edgar 


ECONOMIZE IN TOOLING 
COSTS BY USING 


SWARTZ FIXTURES 


All Fixtures Have Hardened and 
Ground Working Parts .. . Built 


To Outlast Many Toolings 


SEND FOR CATALOG 941 


Detroit 27, Michigan 


Represented by 


Ltd., Galt, Ont Pittsburgh—Tool Engineer Products 


Philadelphia, Pa Morgan Tool 
G Equipment Co 


Cincinatti—R. W. Pratt 


| 
© 
WAUKESHA 
Tool Corporation 
| 
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with the NEW 
CINCINNATI 
TOOL LIFTER 


Tool Lifter. a new develooment 
ons of times without a fault A 
lifter must be certain in action on 
prevent tool damage It must 
certain month atter month yeat 
millions of operations The 
Lifter, with positive return as 
litt, is outstandingly successtul 


igh speeds or low, long strokes or 
at dikerent positions 
ol slide—or clapper box, the 

Lifter is truly versatile and 


rs and greatiy increases speed 


mple setting it ts automatic 


} 
x“ 
a 
| 
— | 
‘ 
a 3 | 
| 
| 
each stroke 
| continue to 
— we as posit 
= 
Cincinnati 
ey fia bide and high-speed cutting tools both 
+ perate t 3reater advantage when protected 
ee HE CINCINNATI SHAPER CO. 


sound practices in 


Pm" Save time and labor with these 


Economical design and use 
of Jigs and Fixtures 


ses can get the better of 
ii¢@ and fixture design prob 
len t 


the aid ot this time-tested 


Pp manua It De completely 

P é ind irranged to bring it 
in l wit rest iy practice 
it contains everything the tool 
designer r and tocl 
ma eeds tor effective and eco 
mical jig and fixture design. This 


practical book tells v u what it DaVvs 


to know about time-saving methods 
ot using jigs and fixtures gives 

u priceless design suggestions, 
onstruction hints ind cost data 
with which to solve specifi shop 


proble ms 


Effective Drafting-Room Practice 
You'll 


drafting 


find valuable hints on modern 


room procedures, record keep- 
ng systems, tool costs and related sub- 
ects such as machines vises and clamp- 


ing methoda, 
terent 


Drawings of over 600 dif- 
many ised 
manufacturing companies, are 


pleces, as 


in large 
ine luded 


| 
| 


Consult the big 5 


edition for: 


New standards 
jig bushings 

Up-to-date informa- 
tion for designing 
clamps and spherical 


for 


washers to improve 
designs and lower 
costs 


New fixtures for air- 
craft assembly, auto- 
mobile connecting 
rods, for welding 
parts in manufac- 
ture, for use in rail- 
road shops. 


New 5th Edition 


JIGS AND FIXTURES 


By FRED H. COLVIN 


Editor Emeritus. 


410 pages. 6x 9, over 600 illus.. $4.50 


| Complete coverage of 


| tool-design standards 
e drill-jig bushings 
| @ Machine vises and 
vise jaws 
© clamps and clamping || 


methods 


| @ types of drill jigs and = || 
fixtures 

|| @ details for fixture 

| 

design ] 

| @ tool room svstems | 


tior 
e E 
plete 
‘ nt 
device 


each 


compares 


ot 


Brings you time and 
labor-saving methods 


imerican Machinist and LUCIAN L. HAAS 


easy-to-understand fashior 
book shows ist vhen t 
to make vs nd fixtures 
cost of cast and welded 
and survests bes xe or 
Examples of light weich 
luminum and n im 


Each item that enters into the 
design of s and fixtures 
considered irrangement of 
ws, lines and linework, dimen- 

r screw-thread representa- 


effi- 


bolts and threaded parts, 
mine this hoo for a com- 
uide tor producing 


nd economical work-holding 


| McGRAW-HILL BOOK CO., INC., 
SEE 330 W. 42nd STREET, N. Y. C. 18 
Send me Colvin and Haas’ JIGS AND FIXTURES 
IT | for 10 days’ examination on approval n 10 days I 
| will send $4 plus few cents for delivery, o1 turn 
book We pay for delivery if vo remit with his 
10 | coupon; same return privileze.) 
Name 
DAYS | Address 
| City Zone Stat 
FREE | Company 
| Positior TE-5-49 
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You'll have fewer reject if you uy 
Ziegler Floating Holder on tapping 
reaming jobs Why? Because the Z 
automatically compensat for inaccu 

in spindle alignment f as much as 

radius or 1/16 diameter nsuring ‘ 
tolerances on tapped or reamed hol 
Take a few minutes to figure up what ur 
rejects are costing you ach month and y 

will appreciate the economy of equipping 
your machines with Ziegler Holders 

The reduction in spoilage loses, you'll find 
will pay for the Ziegler Holder many tim | 
over in the course of a year. Try it and 


W. M. ZIEGLER TOOL CO. 
13570 Auburn, DETROIT 23, MICH. 


correct 


UNBALANCE 


without removing work from Machine! 


The Micro-Poise Balancing Machine 
quickly —and accurately — measures 
and corrects unbalance in rotating 
parts. The location and amount of un- 
balance is read directly on calibrated | 
scales within six seconds after release af 
of operating lever. The Micro-Poise 
Balancing Machine is sturdy; built 
to withstand strain and shock dur- 
ing loading; has no revolving parts; 


requires no power for checking. 


DRILLING UNIT 


Work can be brought into bal- 
> 


ance by drilling out excess mate- 
rial by means of vertical (illus- 
trated) or horizontal drilling unit 
attachable as integral part of ma- 
chine. With unit attached, un- 
balance is located, measured and 
corrected by drilling to the indi- 
cated depth. Full details in Bul- 
letin mailed on request. Other 
sizes and models. 


Micro-Poise 


ENGINEERING & SALES CO. 


BALANCING ENGINEERS 
14851 GRAND RIVER AVE. DETROIT 27, MICHIGAN 


The 


Tool 


Do Them Easily with SCULLY-JONES standard 
AUTOMATIC RECESSING TOOLS 


(Three Types—Five Sizes) 


You can do any of these with Scully-Jones 
Standard Automatic Recessing Tools: 
retainer ring grooves; reliefs for tapping, 
threading, grinding, honing; chamfers; 


F second operations oncastor molded parts, 
or a combination of these operations. 
recessing cost 
goes production 
Standard Type ‘‘J'" Automatic Recess- You get these results with 
with special circular form cutter; being used Scully-Jones Recessing Tools: 
by-A yn Co., Inc., Arlington Heights, Ill. on 
a Drill press, to cut external groove on a 1 Make many recesses with a single Recessing 
ite n 
utch gear, at a rate of 300 per hour. To yy merely changing tool bit holder or circu- 
lar form cutter. 
2 Operate on stan lard production machines — no 
Scull e 
Decor y-Jones costly special machines needed. 
Standard Type 
‘*)"' Automatic 3 Maintain close tolerances reduc e rejects. 
Recessing Tool. Types 
4 Get long life—low maintenance cost—as all 
ant are ae 
| R signed to pilot in a fix parts are harde ned and ground, and built to take 
tandarc ne >i lal 
ture bushing and severe ushmen 
Automatic Recessing and art 
R, 4R and 5R pilot used in dritl presses 5 Speed up production— cuts costs, because tool 
r stop on the face of and turning machinery. operation Lic 


d are used in drill 

rew machine 
peration, or in 
S impractical to 


Send For Details Today—No Obligation 


Write on your com} iny 1 fora free of our new 25 page 
Manual No. 17-2. It gives you a cl 


picture of the application, Opera- 
tion, construction and many advantages gained by using Scully-Jones 
Automatic Recessing Too! 


1915 $. ROCKWELL STREET, CHICAGO 8, ILLINOIS 


| 
| 
| 3 
| 
« & — | 
| 
a pilot Dushing. 
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‘SPECIAL CUTTING TOOLS 
MADE PROMPTLY... 


and cooler 
with longer 
wheel life. 


CARBIDE TIPPED F_{ 
OR H.S. STEEL 


Special cutting tools of all types are a specialty at Detroit 
Reamer & Tool Company. All carbide-tipped tools are supplied 
with high speed steel bodies. 


Prompt 
deli veries 


Included in our modern equipment are Circularity-Grinding 
Attachments. Circularity relief can be ground on any special 
tool, when specified, at no additional cost. 


1? 


Our engineering department is at your dis 
posal to help solve cutting tool problems 


DETROIT REAMER « TOOL C0. 


Mfrs. of Special High Speed Cutting Tools 
2830 East 7 Mile Rd. Detroit 12, Michigan 


West, Toronto, Ont. 
v 


1 2RS Revolving Stop 
1 SRT Turning Tool 
2 2RT Turning Tool 

1 ORR Roller Rest 
4 Model H Precision Adapters 
9 


This intricate stainless steel part, 7” in 
length, is blanked on a Warner-Swase} 
Turret Lathe. Skillful use of 9 Boyar 
Schultz tools guarantees accura 
throughout following operations: f 
out stock; box tool long diameter 
tool step diameter; box tool diamé« 
of collar; form profile the knob 1 
roller rest on small diameter for rigid 
center drill. 


Write for our NEW 24 page screw machine tool catalog offering you time saving tools 


BOYAR-SCHULTZ CORPORATIO 


2104 WALNUT STREET CHICAGO 12, ILLINO 
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SECOMET 
“DIAMOND: 
NS 
Whi 
4: 
J. K. SMIT & SONS, INC. 
-Gen'l Offices & Plant: MURRAY HILL, N.. 
pe) 
2 
ds 
| 
| 


0 YOUR TURRET LATHES AND SCREW MACHINES 


TOOL ENGINEERS 
who want additional 


production capacity 


always 


and TOOLS 


re tw sood reasons why we are inserting this series ol R and | 
idvertisements in THE TOOL ENGINEER: Frankly, we want to 


f our tool holders and, equally as important, we know that 


nop will benefit from a dollars and-cents standpoint whe nm vou start Turning two diameters while 
. drilling or reaming i# just 
and Tools. one of the many opera 


tions you can edd when 
ample, consider the R and L tool holder illustrated at right. Tw you use R and L Tools 
| operations are completed while a primary operation is being 
[here is a complete line of such special R and L Tools to overcome 
ry production problem faced by Turret Lathes and Screw Ma Production Records 
We suggest that you start 1949 right by sending for your copy dlwavs Tell 
lea-packed booklet showing R and L Tools. It shows a great num ; 


set-ups with R and L Tools which will amaze every cost- and pro The Wisdom of Tooling 


onscious Tool Engineer. With R and L 
R an d L 00 S, : nc. 
1825 Bristol Street Nicetown, Philadelphia 40, Pa. 


NEW! Rand L Acorn 


Die Holder 


Availabl iw le Variety 1 §17e8 these R ind | \eoorr 


Die Holders ar real roductior helps.’ Large keved 
ring washer separstes cap ond lock-out and facilitates 
tightening and adjustments. Design of cap and lock-nut 
speeds up and y simplifies the accurate adjustment 


of die. Clutch mechanis s same as used in the popular 
R and L Tap and Die Holder 


| 
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an Sj stent 
Thread 


aa 


at all vital points 


Micro’ finish. concentric to tenths 
of thousandths. Cuts freely and to 
side without burring or welding. 


For angle and lead accuracy. 
elimination of gauging problems 
and control of pitch diameter to 


tenths of thousandths. Ground 
from the solid. 

Taps pre-inspected for correct 
Rockwell hardness. 
Correctly designed to provide 


freer chip flow and longer tap life. 


Square and shank fit correctly in 
chucks and holders. no wobble to 
cause oversize holes. 


CHARLES H. BESLY & COMPANY, 
Factory: 


Accurac 


ANOT HER Reason Why 


the New and Finer 
FOR 


| 
Gives You Better Tapping at Lower Cost 


~ Absolute Control of Thread Form 
¢ Less Drive Power Needed 


¢ Positive Control of Pitch Diameter 


Just try this new Besly “FOR TY-NINER” 


on a tough tapp 
See how thread follows through for perfect tapping results. TI 
because it’s eround from the solid to a high degree ol ura | 
check these other points of thread superiority 
Accurate THREAD FORM ~— Absolute control of 
lead climinates gauging problems 
Superfine FINISH—High polish; less power requ o dr 
the tap. 
Consistent Precision in SIZE——Pitch diameter controlled t 
tenths of thousandth—tap to tap 
The Besly “FORTY-NINER” is produced by 1 
techniques and new machinery—much of which is exclusive with I 
See for yourself what this can mean in better tapping and n 
production savings. Ask your Besly distributor for performan 
in your plant now. 
@ Fast Delivery 
—24 hrs. on high speed e 
BESLY'S ciais from hardened blank 
—3 weeks on bar stock spe 


“HELPING HAND” 
HAS 5 STRONG 
FINGERS 


@ A Complete Line 

@ Top Tap Quality 

@ Engineering Counsel 
@ Qualified Distributors 


THIS TRADE MARK IDENTIFIES THE WORLD'S MOST ACCURATE TAP 


BESLY 


118-124 N. Clinton Street, Chicago 6, Illinois 
Beloit, Wisconsin 


UNSURPA CY 
| 
| - The Tool Engin 


Smo high speed gas engines run at S IMI Lt X 


unbelievable a few years ago 


yet with mechanical failures rare due | 
to increasingly high standard of | 
workmanship on the running parts, but | 
co must be reduced to reach the | 


volume market. SIMPLEX Precision Bor- 
ing Machines with SIMPLEX engineered 
tooling are used for this purpose by 
many leading manufacturers. 


This SIMPLEX 2U 2-way Precision Boring Machine with double-faced automatic indexing trunnion 
fixture is tooled for semi-finish and finish boring small die cast aluminum connecting rods with 
bronze inserts. Boring tolerances are plus .0003, minus .0000. Interchangeable fixtures are pro- 
vided so that several different size rods can be run on one machine. This principle is applicable 
to many size rods where maximum production and accuracy at low unit cost are required 


Precision Boring Machines 
STOKERUNIT CORPORATION 


SIMPLEX Machine Tools Division 


4528 West Mitchell Street, Milwaukee 14, Wisconsin 
‘ecision Boring Machines, Planer Type Milling Machines and Special Machine Tools 
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Monarch Precision SHAPLANE Radius Tools 


Patent Pending 


ve Models for 


LATHES, SHAPERS, PLANERS, BORING MILLS. 


RANGE To 3° RADIUS 


Cc. B. TEETER 
Tool Room Specialties 


4470 Oakenwald Ave. 


Phone Drexel 3-3571 


MODELS ALSO AVAILABLE FOR 
CONVEX CUTTING AND FOR RADII to 6” ON PLANERS, ETC.) 


Chicago 15, Ill. 


Fixture Clamps and Components 


There is a 


M-1 


Fixture Clamp and 


Fixture Component 
to meet your most ; 
exacting require 


ments. 


Immediate Delivery 


Write for catalog and price list. 


MORTON-MACHINE WORKS 


2421 Wolcott Detroit 20, Mich 


SCHERR aids fo precision 


OPTICAL 
COMPARATORS 
TOOLMAKER 
MICROSCOPES 
BINOCULAR 
MICROSCOPES 
COMPARATOR GAGES 
GEAR TESTERS 
HEIGHT GAGES 


BULLETINS ON REQUEST 
Inc. 


ILLUMINATED 
MAGNIFIERS 
GAGE BLOCKS 
VERNIER CALIPERS 
MICROMETERS 
TACHOMETERS 
SNAP GAGES 
“MAGNE-BLOX’”’ 
for magnetic-chucks 


V99-A LAFAYETTE. STREET 
WEW YORK 12, Wm. Y. 


60 YEARS MANUFACTURING 


Multiple Spindle Drilling and Tapping Machines 


—Automatic Drilling and Tapping Units— 
Multiple Spindle Attachable Drill Heads—Hot 
and Cold Swaging Machines—Hammering 


Machines—Tools, Jigs & 


Work—Special Machinery. 


Fixtures—Contract 


Langelier Manufacturing Company 
PROVIDENCE 7, RHODE ISLAND 
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errors and Gear noise 


should be discovered long before the 


gears reach final assembly . os 


There is a profit in scrap for the scrap dealer, but most 


certainly not for the gear manufacturer who suddenly dis- 


covers that an entire lot of gears have to be s rapped because 


they fail to meet tolerance requirements or because they are 
too noisy. 


If economy is important in your plant, the time to find out 


about machin ng error right at the machine which causes | 
the trouble not after all! the « bsequent operations in« lud ng 
heat treatment have been completed and the gears assembled 


in some power unit. 


The best insurance against high st of scrap gears is the use | 
of gear checking machines right down there in the plant where 
the gears are being produced and where they can be checked | 
periodically by the machine operators | 
The Red Ring Gear Checker quickly reveals any dimensional 
errors and the Red Ring Gear Sound Tester immed ately puts 

an accusing finger on noisy gears. Both machines have 


laboratory accuracy, they can be used anywhere in the plant 
Get all the details or inspection department and they prevent a great deal of 
by writing for waste. 


Descriptive Bulletins. 
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The two illustrations above show how 
HIGHWAY TRAILER uses Wales Type 
“CD” Hole Punching Units on Wales 
Patented Mounting Templates. These 
photos show the setup in and out of the 
press. 


typical setup of Wales Type 


Above; A 
“BL” Hole Punching Units on a template 
for punching up to 1/8" thick mild steel. 


(hove: Wales Patented Template Mounted Meth- 
: d used with Wales Type “N” Notching Units in 
stamping press 


telou 


A combination setup on a template of 
Vales Type "CJ" Hole Punching and Type “NJ” 
Jotching Units for punching and notching up to 
4” thick mild steel. 


HIGHWAY TRAILER SAYS 
NOTHING CAN BE SIMPLER THAN 


THE WAP PATENTED 


TEMPLATE MOUNTING METHOD 4 


@ Highway Trailer, Stoughton, Wisconsin have found that the combination 
of Wales Equipment, mounted by the Wales Template Method, is the 
plest, easiest, quickest and most economical way to fabricate many of 
parts. Consequently, Highway Trailer standardizes on Wales Equipme 


KE T TIp 


channels, extrusions or 
sheets in stamping presses 
or press brakes, investi- 
gate and compare Wales 
Equipment with any other 
method. You, too, will 
standardize on Wales 
Equipment because vo other 
hole punching and notching 
equipment compares with it. 


IT IS TOO BIG A STORY 
TO TELL ON THIS PAGE 
... S80 write TODAY for 
fully-illustrated, function- 
ally colored catalogs. 


WALES-STRIPPIT CORPORATION 


sim- 
their 


nt. 


If you are punching holes, or notching angles, 


USERS GET THIS “EXTRA DIVIDEND” FROM 
WALES-STRIPPIT 
Wales Service tngineers ore specialists in ho hing 
notching, selling no other line of e ment. M these 
vice Engineers have had several years’ exper ne 


neering and production a 


TYPICAL USERS OF WALES UNITS AM 
TRANSPORTATION EQUIPMENT MANUF 
General Motors 


Fruehauf Superior 


George F. Wales, President 


393 PAYNE AVENUE, N. TONAWANDA, WN. Y 
{ Between Buffalo and Niagara Falls} 
WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONTARIO 
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in Punching and NMotehing Eq 


| 

WALES 

HOLE PUNCHING EQUIPMEN 


a 


